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The William McKinley High School, St. Louis, Mo. 


The Economics of 


Manual Training. 
\ foe Jo ah 


The impetus given to the introduction of hand work 
—popularly termed manual training—in the schools of 
the United States during recent years has been little short 
of phenomenal. No school system making any pretension 
to completeness can now consistently ignore the claims of 
manual training to being an integral part of the curri- 
culum. So widespread has the recognition of these claims 
become that many of the largest school systems in the 
country have not only introduced hand work as a part of 
the regular class instruction in all the elementary grades, 
but extensive and specially equipped buildings have been 
erected for manual training in the secondary schools. 
Types of this class of school buildings—views and plans 
of some of which may be found in the latter part of this 
book—are, The William McKinley (Manual Training) 
High School, and The James E. Yearman (Manual Train- 
ing) High School of St. Louis, Mo., the Manual Training 
High Schools of Indianapolis, The Manual Training 
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High School, Kansas Gity, Mo.; Mechanic Arts High 
School, Boston, .Mass., and ile: Rindge ‘Manual Training 
School, Cambridge, ‘Mass. These few names might be 
extended :isfo°a long list if the names of similar. schools 
in almost‘every large city. were added. «The recent open- 
ing of the new majiiual’ traiiting high’ school in the bor- 
ough of Brooklyn, New York City, with its accommoda- 
tions for 2,500 students, and for the building and equip- 
ing of which $800,000 was expended, is surely a striking 
commentary upon the position which manual training has 
attained. And this position is emphasized in this par- 
ticular case when the fact is recalled that the building in 
the borough of Brooklyn is but one of a series of such 
buildings destined to be a part of the school equipment 
of Greater New York. 

So rapidly has the acceptance of the manual training 
idea spread and found concrete expression that the supply 
of adequately trained teachers and supervisors of manual 
training has been far short of the demand. There has also 
been a lack of available and reliable data, ready at hand, 
dealing with the general subject of the cost of equiping 
and maintaining manual training in the various school 
grades and in the high school. It is a recognition of this 
latter demand, and a purpose to attempt to supply the 
desired data that seemingly justifies the issue of this book. 

It is proposed herein to give definite data, as far as is 
practicable, as to the cost of manual training in each of 
the grades and the four years of the high school. An 
endeavor will be made to make this information of a kind 
applicable to varying conditions of school work. It will 
be appreciated, however, that manual training in the 
grades is not a clearly defined quantity. It may almost be 
said to vary directly with the number of cities and towns 
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wherein manual training is a part of the curriculum. At 
present the practice of manual training is happily pro- 
gressing from the state of fixed self-contained courses in 
different media, aiming purely at proficiency in certain 
processes, to the freer use of hand work as an expression 
of the various school interests and needs. 

For such work it is evidently far more difficult to 
render an estimate of expense than for the older condi- 
tions, and the best that can be done is to analyze AS Tae AS 
possible the data of costs upon the basis of various 
materials and processes and leave to the reader the task of 
making the necessary deductions. 

The lack of uniformity in manual training practice, 
at the present time, is especially true in the lowest grades. 
In the later stages of the elementary school, and par- 
ticularly in the high school, the character of the work 
becomes more and more uniform, both as to processes and 
actual undertakings. 

This is in part due to the historic development of the 
subject in our country. Logical development and growth 
would seem to demand the primary introduction of such 
work in the kindergarten and its gradual incorporation 
in successively higher grades until the high school is 
reached. This, however, is almost the reverse of the 
actual fact. Hand work did indeed make an early appear- 
ance in the kindergarten, but its arrival in the public 
schools was in the high school field, and from this point 
it has worked gradually downwards in the grades, bear- 
ing generally strong evidences of the original influences. 

The character of the early work done in the high 
schools, which has persisted to the present time in only a 
slightly modified form, was very greatly influenced by the 
recently organized shop work courses of certain engineer- 
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ing schools. In these courses a quite uniform school of 
instruction had been developed, involving jomery, turn- 
ing and pattern-making in wood, followed by forging and 
foundry work and finally by machine work. When the 
first manual training high schools were organized their 
manual training work was patterned in general character 
and even in detail upon these courses, and in the rapid 
spread of such schools this general scheme has remained 
substantially unchanged. 

The more recent introduction of manual training into 
the regular high school has, however, resulted in modi- 
fications in the general plan. This is partly traceable to 
the lesser proportion of the school time allotted to shop 
work, partly to the attitude maintained towards the sub- 
ject, and sometimes to the lack of sufficient funds to com- 
pletely equip a full set of shops. The plan in such schools 
is naturally to expand simpler elements over more time 
and to omit the later and more expensive branches. In 
the elementary school the practice of bench work in wood 
quite generally prevails in the eighth and seventh grades. 
This work is also of a quite definite character, and its 
acceptance as the best adapted branch of hand work for 
the boys of the two upper grades of the grammar school 
seems assured. Below the seventh grade the variations in 
practice begin to be marked. In some schools the inclina- 
tion is to begin bench work in the sixth and even in the 
fifth grade. The trend of the larger number of cases 
appears, however, to be to introduce into the sixth and 
fifth grades wood work not requiring benches and a sepa- 
rate laboratory equipment. This kind of work is very 
commonly known as knife work or whittling. Work in 
cardboard is often found in the next lower grades; say, 
the fourth and third. This work is actually carried on, in 
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some schools, in any or all of the grades from the second 
to the seventh. Work in bent iron (often called Venetian 
iron work) is frequently used in the fifth and fourth 
grades. In the first three grades are found clay modeling, 
paper folding, weaving, and sewing, more or less corre- 
lated with the other studies of these grades. 

The accompanying Table A was compiled in 1900 
chiefly from data furnished by the various schools in 
answer to requests made to them by letter. The table 
shows the manual training subjects given in each of the 
grades and in each of the high school years, in the schools 
enumerated. _ 

The division of the elementary school course differs 
in different parts of the country. Schools with seven, 
eight, and nine-year courses are represented in the table. 
In the high schools both three and four-year courses are 
represented. The table is arranged so as to show at a 
glance the prevailing subject taught in any one year and 
to afford an opportunity for comparison. In the subse- 
quent consideration of subjects taught in the various 
grades the basis assumed is that of an eight-year element- 
ary course and a four-year high school course. 

In selecting the illustrations for the text an attempt 
has been made to show a typical course in each of the 
materials used in manual training work in the grades, and 
also types of existing class room equipments. In the con- 
sideration of the secondary school equipment a further 
attempt has been made to incorporate such working draw- 
ings of special equipment as may prove suggestive and 
helpful. 

All such general items as teachers’ desks, chairs, and 
blackboards have for convenience been omitted from the 
following schedules. 


Teh 


Manual Training High School, Kansas City, Mo. 
Plans shown on pp. 163, Fig. 65. 


Elementary School. 
Vvyv 


Manual training in the first three grades is generally 
carried on in the regular class room, under the instruction 
of the regular teacher, and at a nominal cost. The work 
customarily assumes some phase of modeling in clay, 
construction in paper, sewing, and weaving with various 
materials. This work is accomplished in many instances 
at an expenditure of but two cents per pupil. Some 
schools expend five times that amount and even more. 
Under competent and economical management the cost in 
these grades need be but slight. This work at the present 
time is greatly diversified in character and depends largely 
upon the ability, sympathy, and inventiveness of the 
teacher. 


Clay Modeling. 


Clay modeling is a form of manual training that may 
profitably be carried on in any of the classes from the 
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kindergarten through the high school. The abundance 
and cheapness of the material used, its adaptation to the 
muscular limitations of the child, as well as its possibili- 
ties for expression of the subtleties of form in the hands 
of the high school student, the rapidity of attainment of 
results, and certain of its physical qualities, make it a 
desirable and acceptable medium for manual training 
work. 

The disadvantages connected with its use are gener- 
ally negligible or surmountable. These disadvantages 
may be summed up in the necessity for keeping the clay 
constantly moist during the entire period of its manipula- 
tion, the difficulty attending its manipulation in bulk, 
which is generally too laborious for the class teacher and 
requires the service of the janitor or other assistant, and 
the mooted question of hygiene. On this last point Anna 
M. Holland* says: “Clay, being an entirely mineral sub- 
stance, affords no food for the growth of bacilli; it can 
therefore be used many times with reasonable care. I 
have never had reason to believe that the least danger 
lurks in the use of clay, even to delicate children.” 

Hermione Unwin? says upon the same subject: “It 
has been charged against clay modeling that it is liable 
to spread infectious diseases in schools. No authentic 
case of such an occurrence has been found, and infection 
is far less likely to arise from clay than from books or 
from contact of clothes. It must be insisted on that the 
children come to the lesson with clean hands, and a child 
having anything the matter with its hands should not be 
allowed to touch the clay; or, if this is permitted, the clay 
used should not be mixed with the rest, but thrown away. 
If, however, stronger measures are desired, the clay may 


*Clay Modeling by Miss Anna M. Holland. 
7A Manual of Clay Modeling by Hermione Unwin. 
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be sprinkled with Sanitas disinfectant, instead of water, 
and then well kneaded up, so that the Sanitas is thorough- 
ly incorporated with every part.” 


Clay. 


Pure Clay results from the weathering of granite, 
a rock containing felspar, mica, and quartz. The alkalies 
are leached out by the weathering and the silicate of 
alumin is hydrated and washed out from the less finely 
divided quartz. 

Clays are fitted for their use in making pottery by 
two main properties : 


The ease with which they may be moulded and 
shaped when wet, and 

Their change of state to a hard unalterable 
condition when fired. 


According to their relative plasticity and refractori- 
ness clays are of three classes: 

Porcelain Clay. Approximately pure kaolin, poor in 
plasticity, refractory, and burning to a white or light 
cream color. 

Plastic Clay. Less pure than porcelain clay, more 
plastic and less refractory, burns to a yellow-red color, and 
used for ordinary earthenware and common bricks. 

Fire Clay. Highly refractory, dark in color, and used 
for furnace linings and crucibles. 

Plastic clay is that made use of in school work. It 
may be purchased, in dry form, from dealers, or, ‘““worked- 
up,’ from potteries. If the models are to be fired in the 
school kiln, care must be exercised to select a clay that 
can be fired at the relatively low heat of the kiln. When 
the clay is purchased dry it must be worked up with 
water. This process entails considerable labor and 
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strength, and the good offices of the janitor should be 
enlisted. The dry clay, either as purchased or from old 
models, may be tied up in a strong cloth and soaked in 
water for about two hours. It should then be well 
kneaded before removing from the cloth. The kneading 
is continued until the required degree of plasticity is 
obtained. A teaspoonful of glycerine to five pounds of 
clay will render it less sticky and improve the exterior fin- 
ish of the product. / 
Substitutes for Clay. 

Various substitutes for common clay for modeling 
purposes are offered by the trade. They are presumably 
composed of wax mixed with other substances and are 
trade secrets. They are placed upon the market under 
various names as Pastilina, Composite Clay, Composite 
Modeling Wax. The chief advantage over clay claimed 
for the substitutes is that the work can be left standing 
for almost any length of time, without drying, cracking, 
or shrinking, and requires no sprinkling with water or 
covering with damp cloths. The substitutes are furnished 
in two or three different colors and of varying con- 
sistencies. 

The disadvantages of the use of some of these sub- 
stitutes are: 

The very much greater cost as compared with 
clay, and 
The disagreeable odor emitted. 

Paper pulp has been used as a substitute. 

The following quotation, from the instructions issued 
by the Manual Training Department of the Elementary 
Public Schools of Chicago, may be of interest here: 
“Paper pulp is a substance which any one can easily make 
and use in place of clay * * ™* for modeling. The 
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material costs nothing and is so clean and pleasant to 
work, it is surprising paper pulp has not been more gener- 
ally applied in constructive work. To make pulp of 
papier mache, tear any waste paper (newspaper or writ- 
ing paper will do) into pieces not more than one inch 
square. Fill a bucket with these bits of paper and pour 
over it about a gallon of hot water (boiling). Let the 
paper soak for five or six hours and then drain off the 
excess water. If now the mass of wet paper is worked 
vigorously with a stick, churning it and thus tearing the 
bits of paper very fine, you will have, at the end of a few 
minutes, an excellent quality of paper pulp. The pupils 
will enjoy the making as well as the using of this 
material.” 
Equipment, 


Storage. 


Clay should be stored in a zinc-lined box, and a 
wooden scoop or small shovel provided for getting the 
clay out of the box. 

Storage for students’ work in process of construc- 
tion must be provided. An ordinary cupboard or closet 
will suffice, or simply shelving. On account of the action 
of moisture it is desirable that cabinets used for the stor- 
age of clay work be zinc lined. A cabinet similar to 
that described below for the storage of drafting-boards in 
the mechanical drawing room will be found convenient. 
The slides at the side might be made by folding the zinc 
and riveting. 


Modeling Boards. 


Slates make excellent modeling boards. The slates 
may be either roofing slates or the common ‘school slate 
with frame. They should be of uniform size to facilitate 
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? 
Fig.1. Clay Modeling done by Children of 4th and sth Grades in 
Montclair, N. J 


Fig. 2. Clay Modeling Room at Montclair, N. J. 


storage, either in cabinets, or by any other method chosen. 
In lieu of the slate, a piece of oil cloth, or even a piece of 
manilla paper may serve for the work in the lower grades. 


Work Tables. 


The school room desk will serve every purpose for 
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grade work. Where a special room is provided a simple 
table is required. The pattern used in Montclair, N. J., 
is shown in Fig. 2. By referring to the illustration it will 
be noticed that the work is being done on school slates 
and that individual shallow tin trays are furnished for the 
clay. In high school work it is desirable to have specially 
designed modeling benches. 

On the subject of equipment for clay modeling, Miss 
Holland says: “The room should be large enough for 
tables and chairs to accommodate a class of not more than 
twenty-five, cases for unfinished work, and tight boxes to 
hold the clay. 

“Wall space for models (which may be of fired clay or 
plaster) and drawings, is also needed. The tables may be 
very simple, but should be thirty inches long and at least 
sixteen inches wide, with a strip at the back to prevent 
the clay from falling off. The back should have a vertical 
board attached (16x6 inches), with a snap to hold 
drawings. Roofing slates (9 x 14 or 16 inches) are good 
to work on, and partitioned cases with glass doors, and as 
little wood to shrink and swell as possible, are best to keep 
the work. The necessary tools are rules, compasses, tri- 
angles, and little wooden modelling knives, such as are 
sold at kindergarten supply stores. These must be shaped 
slightly with a knife and serrated. A rubber sprinkler is 
convenient, or a watering-pot, for wetting the clay. A set 
of models and blue prints is also needed. The cost of the 
entire outfit need not exceed three dollars per pupil for a 
class of twenty-five, and may be much less if several 
classes use the same room, which can be of service for 
other manual work, like sewing, map-making, etc.” 
Tools. 


The only tool required is a simple modeling tool. 
18 
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Even this is dispensed with in the earlier work. For sup- 
plementing the scrutiny of the eye and testing the accur- 
acy of the work a rule and pair of calipers may be pro- 
vided. 

Models. 

In the earlier grade work natural models may be pro- 
vided, such as fruit, vegetables, shells, leaves, flowers, etc. 
If possible, individual models should be provided, or one 
model for two pupils. Conventional models and plaster 
casts may be provided for the more advanced work. The 
plaster casts may serve the additional purpose of room 
decoration. Much of the work now done makes little or 
no use of models, the modelling being more or less orig- 
inal on the part of the child. 

Kiln. 

If the product is to be fired a kiln must be provided. 
At Montclair, N. J., the students evinced much interest 
in the building of a kiln in the school yard. Such a pro- 
ject is not always possible of execution and it then be- 
comes necessary to provide a kiln to meet existing condi- 
tions. There are kilns on the market which meet school 
conditions. One of the best of these is known as the 
“Revelation” kiln. It uses kerosene oil as a fuel, and can 
be used for baking the clay and for glaze work. Four 
sizes of the kiln, suitable for school use, may be had at 
prices ranging from $50.00 to $95.00. 

Potter’s Wheels. 

Much of the work in manual training serves the addi- 
tional educational purpose of enlarging the child’s com- 
prehension of industrial processes. The purpose in clay 
modeling may be extended by introducing the potter’s 
wheel. These wheels are of two general forms. One 
consists of a circular balanced board actuated by hand, 
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the other being propelled by the feet. A working drawing 
of the latter type is chosen in Fig. 3. A special form of 
hand-manipulated potter’s wheel for children’s use may be 


Fig. 3. Form of Potter’s Wheel. 


had on the market for $2.50. This price includes tin 
dishes, knives, wire, and trial package of clay, and 
the plate may be had either of eight-inch or ten-inch 
diameter. 

Maintenance. 

Clay costs, in most large cities, about one cent a 
pound in 500-pound lots, and may be procured at a pot- 
tery “worked-up.” In the dry form, procurable at deal- 
ers in potter’s supplies, clay costs from 114 to 2 cents 
per pound. A principal item of expense in the use of clay 
in the schools is the labor involved in either reworking the 
old or preparing new clay for use. By washing and re- 
using the clay the total amount needed per pupil may not 
exceed two pounds. If the children are permitted to 
retain their work the cost of material may increase to per- 
haps 15 cents per pupil and upwards. Substitutes for 
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Fig. 4 Cardboard Construction in Regular Grade Room, Buffalo, N. Y. 


clay cost about 25 cents per pound. If a kiln is used the 
cost of fuel must be added to the expense of maintenance. 


Construction in Paper and 
Cardboard. 


Construction in paper is a common form of manual 


training for the first three school years. The work is 
carried on in the regular class-room by the class teacher, 
and requires but a simple equipment (Fig. 4). No equip- 
ment is required at first, as the work is limited to folding. 
A pair of scissors for each pupil is all that is required for 
the next stage of the work. These may be had from $1.50 
per dozen up. Scissors at $3.00 per dozen are advised, 
making the cost of equipment for a class of thirty pupils 
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amount to $7.50. In the more advanced paper work an 
additional equipment of pencil and ruler is generally sup- 
plied, involving a further outlay of 90 cents—estimating 
the pencils at 24 cents per dozen and the rulers at 12 cents 
per dozen—making a total cost of equipment for a class 
of 30 pupils in paper work at this stage, $8.40. 

If the above equipment is used by but a single class, 
as in a private school, the cost per pupil is 26 cents. If, 
however, this same equipment is used by two or more 
classes, as in public school work, the cost per pupil for 
equipment is reduced to a much smaller figure. This meth- 
od of duplicating the use of a single equipment may be 
practiced with advantage on the score of economy even to 
the extent of having an entire manual training outfit car- 
ried from grade room to grade room. 

Varying practice in just such points as the above un- 
doubtedly accounts to a degree for the discrepancy in the 
cost of equipment and maintenance as furnished by differ- 
ent schools. 

Maintenance. 


The cost of supplies for paper construction is small. 
Thin paper, either plain or colored, cut to the required 
size, is generally used at first, the work being limited to 
simple folding into box forms. Later, heavier papers, 
such as Manilla and cover paper, are introduced. 

Papers are classified by wholesale paper houses 
according to the weight per ream; the commercial ream 
being quite generally 500 sheets. _The sizes of the sheets 
vary. A quite general size is 22° x28", from which 
dimensions the sizes differ a few inches either way. The 
weights of papers used in paper construction work range 
from 30 pounds to 80 pounds. A popular paper is that 
known to the trade as “cover paper,’ and used commer- 
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cially for the cover of booklets, catalogues, etc. It comes 
in a variety of pleasing shades. Any paper dealer will 
furnish sample books of these and other papers, giving 
sizes, weights, and cost. 

Manilla paper ranges from less than one-half cent a 
sheet, for a 30-pound paper, to about 114 cents a sheet 
(22” x 28”) for an 80-pound paper. 

Cover paper ranges from one cent a sheet to 3% 
cents a sheet for corresponding weights and size. 

Bogus paper costs one cent a sheet (30” x 40”). 

White paste, obtainable in tubes, at five cents per 
tube, or, more cheaply, in glass jars, is used in joining 
thin paper, and liquid glue for thicker papers and card- 
board. 

Flour paste may be substituted for the paste supplied 
by dealers at a considerable saving in cost, and possesses 
the additional advantage of inculcating ideas of economy 
and self-dependence. On the method of preparing the 
paste, Mr. Arthur H. Chamberlin* says: 

“Paste made from flour is much cheaper and is 
quite as good, if not superior, to that on the market. Mix 
a quantity of flour (sifted) with sufficient cold water to 
mold nicely ; see that no lumps remain. This may be done 
by running the paste through the hand. Place upon stove 
and pour in boiling water, stirring at the same time. 
When the paste is of the proper thickness, remove the 
mixture without allowing it to boil. Add a few drops of 
oil of cloves to give pleasant odor. To prevent the paste 
from spoiling, add one grain of bichloride of mercury— 
mercuric chloride (Hg Cl). Stir well. Hg Cle isa 
poison, hence care should be exercised when stirring in. 
When mixed, however, there is not sufficient strength for 


danger. 


Paper and Cardboard work. 
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“The paste may be kept nicely in the small glass jars 
with screwed tops that are purchased with library paste. 
Each pupil should be provided with a jar, and the covers 
should be on when the paste is not in use. The small 
brushes that come with the library paste are cheap and 
handy. They should be kept in water when not in use.” 


One or two boxes should be provided for the storage 
of scissors, and also for rulers and pencils. A paper cut- 
ter, costing from $3.00 to $7.00, will be found serviceable 
for cutting papers in quantity. 

Returns from schools aggregating over 20,000 pupils 
give an approximate cost of maintaining construction 
work in paper at six cents per pupil. 

Construction in Cardboard is a common type of work 
in the third, fourth and fifth grades, and is closely related 
in sequence with the work in paper. Papers weighing 
100 pounds or over may be termed cardboard ; 120-pound 
cardboard is suitable for class work. A form of white 
cardboard is known as Bristol Board, and a variously col- 
ored cardboard frequently used bears the trade name of 
Studio Mounts. Under the term of “construction work in 
cardboard” is here understood to include work with var- 
ious substitutes for cardboard, such as Strawboard, Bind- 
er’s Board, Jute Board, Manilla Tag, Press Board, Leath- 
erette, etc. These various materials are used in giving a 
somewhat wider scope to the work, as in some form of 
elementary bookbinding. The work generally consists of 
the making of boxes, miniature furniture, miniature 
houses, picture frames, etc. 


A somewhat more extensive equipment is required 
than for the work in paper. A suggested equipment for 
a class of thirty pupils is as follows: 
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JO IPS CORSOMS, iy GOO) joe Gloss Asocnccueuseaoocancse $7.50 
30m COMPASSES gee mee Sep tn cei oes eee an ake 3.17 
BOW Ri erswie tens. «6s oe ome Hee eee Th aso Samus sei, 143 
Oman OLESiy ewe rer eer reenter cae 1.75 
Bh, SENTENCED OB Bac: Bearer ae ot a ara Pe SP a 80 

Miotalecosteotsedtipmentuney een een ae eee ee $13.65 


Fig. 5. Paper and Car Board Work, Buffalo, N. Y. 


Maintenance. 


Cardboard: 120 pounds to 500 sheets, 22x28, 90 cts. per 100 sheets. 
Cardboard: 140 pounds to 500 sheets, 22x28, $1.00 per 100 sheets, 
Cover-paper: 120 pounds 22x28, $2.64 per 100 sheets. 
Straw-board : 20x24, $2.00 per 100 sheets. 

Press-board (red) : 80 pounds to 144 sheets, 24x32, 65 cts. per doz. 
sheets. 

Binders’ Board, 19)%4x26, 8 cts. per sheet. 

Manilla Tag, 22x28, 120 lb., $1.50 per 100 sheets. 

Oil Board, from size No. 00, 1914x2314, at $11.50 per ream, to size 
2S, 20x32, at $15.00 per ream. 

Leatherette, 20x25, plain, 2 cts. per sheet, or in 32 in. rolls, 25 cts 
per yard. Embossed costs about one-half cent a sheet more 
than the plain, and may be had in a variety of colors and 
patterns. 
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Glue, in glass bottles, at Io cts. each or 75 cts. per doz. 

Glue, in tubes, at ro cts. each, or 88 cts. per doz. 

Glue, in tin cans, from % pt. at $1.80 per doz, to 2 qts. at $14.00 
per doz. 


The cost per pupil for cardboard work is but slightly 
higher than for paper work. 

When purchased in large quantities at wholesale 
there is a considerable discount from the prices quoted for 
all materials in this book. Examples of the range of 
prices paid for materials used in construction work in 
paper and cardboard in one of the largest school systems 
in this country are here quoted from the “General Sup- 
plies” list issued by the Superintendent of School 
Supplies : 


Board, straw, 9x 12 in., 50 sheets to package, per package .1534 


Cardboand me craye22ne25 iar eDOrEeS Cele =i errata 02 
Compasses, WNCUINONERE FOSIMCWIS, ING, ai je MONEY. 6s oo chocdo con HdOS 
Compasses, without pencils, WORF Se Clinics to cdcu owe sce Ina 
Conipasses; without pencils Noms) petidozee emesis se ee On 
Cover paper, assorted colors, 20x 12™% in. 100 sheets to 

PACkAGe.. Pete Package wa ace tere ore cere ee ALR 
Glue, liquid, LePage’s, 4-oz. cans, per doz.. ee eo) 
Leatherette, yellow, green, terra cotta and macenty IOX 12 

ins LOO Sheets ato packaces per packacenaar esto S 
Paper, colored, 4x 4 in., per package of 100 sheets........ .06% 
Paper, colored, 3x9 in., per package of 100 sheets........ II 
Paper colored, 5x5 in, per package of 100 Sheets. .....5. <P 
Paper, colored, 6x9 in, per package of 100 sheets....... 21 
Bostiss: 7a 12 ail pers CEATt pe eee see ewe aerate evar: 1738 
Cartridge, assorted, 14 x 18 in., 100 sheets to package, per 

PACKAGE Serres NSS onions en oe ee 634% 
IMENCUINEN eiehig YPSeG) inl, JIS? TENN con daguocosowocceaccne 13% 
INIewovlllel, semeeiie, Sine MOS shah, FSi IRANI Go oggoban sasocsuocuos 174 
IMMKOUNIEY, A, OS IZ Stal, TOE REN oc cowdcobevansoscvcs 22 
NONE, xceny, WOSCAM Tals, SC MEM coooneccocagsncnvcsos OO 
Wievavilley, selon, PSEC) Wik, {XSF REV o coocgseeoudcooacnvec 13% 
Manilla, yellow, 8x 10% in., per ream................+:: 17% 
Maniilay yellowsOeat lta ine pet: Leal ine errr ras 2114 
Manilla, yellow, 19 x 24 in., per ream....... Leveeat Craton Os .98 
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Note—Basis of weight for gray and brown manilla drawing 
paper, 24 x 36, 65 Ibs., 480 sheets to ream. 
ODE WAR, FYB SOO inh, MS NSA. Gas ona Nano Gaoees acess 3014 
Note —Basis ae weight for 7144xIo in, oak tag must be 
24 x 36, 100 lbs., 480 sheets to ream. 
QAe Teves Osa Shih, Fe Ines Bog oA eee ARAN ee nom ee 614 
Oak tag, Du FRO thi, JSP WELGING ooo one REE ec AOS: 
Note.—Basis of weight fon os: 14 | in, ad 24 x 36 in. oak tag 
must be 24 x 36, 120 lbs., 480 sheets to ream. 
Paper, folding, size 4x4 in, package of 100 sheets, per 


TVA CLA C) Same Beware ey aN, Meee Jn Sn aR ia neler cwreccuts & "ee 01% 
Paper, folding, 5x5 in, engine-colored, ae 1,000 
sheets to package, per package. . a 17% 
Paper, folding, heavy, 7 x 7 in., Aseria ore 100 shiess 
to package, DE WORMSE, 054050 socce WOKE 
Paper, 4% x9 in., marginal OES, per 2 eden. of 1 WOOs tino 3 01% 
Paper, sheets, 24 x 28 in., assorted colors, per SCeE iene 10245 
Paste, Higgins’ liquid, in 14-o0z. jars, per jar. a he Pee ee? O/ 
Rulers, 12 in., brass edge, per ‘ee Re RS ee AO. 
Triangles, wood, medium, 30x60 degrees, each.......... .03% 
Wiener, MOOG, UNS IeerneeS, EarSloly hoc nas canducnuen cdo dees 02% 
oo o 
W eaving. 


Weaving, in various forms typical of primitive tex- 
tile and basketry processes, is being introduced in many 
schools in the lower grades. The materials most used 
are strips of colored paper, yarn, rags, raffa, grass, and 
reeds. 

Paper. 

The weaving of paper mats is a part of the paper 
work considered on pages 15-21. A “Bogus-Paper Weav- 
ing Mat’? has been devised by Miss Wilhelmina Seeg- 
miller, Director of Art Instruction in the Indianapolis 
Public Schools, and may be had on the market, in pink, 
yellow, blue and gray, at $1.00 per hundred sheets. The 
following claims are made for these mats: 

“As compared with the flimsy and strongly colored 
paper weaving mats in common use they have the follow- 


ing advantages: 
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1. The material is so heavy and the strips so wide 


that the mats can be woven without the aid of a needle. 
“2. The material has a roughness of texture and a 


softness of tone that are very desirable. 


Fig 6. Basketry Class at Work Chicago Public Schools. Vaughn 


“ce 


3. It takes crayon, pencil, ink or water color, which 
permits of an infinite variety of designs of the child’s own 
creation being worked upon the mat after it is woven. 

“4. The mat comes in one piece. The child first 
cuts the weft from the warp. The warp is then folded 
at right angles and cut along guide lines printed on the 
back. The weft strips are then cut apart and the mat is 
ready for weaving. 

“5. The child has work in paper cutting, paper 
folding, and ruling in preparing the mat. 

“6. In cutting his own strips the child leaves an 
“accidental” edge which is more artistic than the mechan- 
ical edge cut by machinery. 

“7, The mat is large in size, being 8 x 8 in. 
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“8. The completed mat is an expression of the 
child’s individuality and is substantial enough to be made 
into many simple objects such as baskets, popcorn hol- 
ders, card cases, etc.” 


Yarn and Rags. 


In weaving with Germantown yarn, carpet warp, 
and rags, some form of simple loom is used. In its simp- 
lest form this may be merely a rectangle of cardboard 
with notches cut into either end to carry the warp threads, 
or it may be a small wooden frame with a row of brads at 
either end. The making of these looms may be a part of 
the school work. A simple form of loom, with a card- 
board heddle, may succeed the use of the above primitive 
devices, and may be made by the class in woodwork. 

There are a number of school looms upon the market, 
for which various claims are made. 


arid alin lOo nips eaves: b kc elses eee aera cts mies uate $.20 
INWESVGT IS: ee, Big aca Batakelsete ME on Tee a no a a 05 
Rom OcCkmabtachiim cm tamer eileciiciemerite a. coon. Ti; 
Comipletemieccer nce etre cle crac rome ee rac eusenee anaes $.40 
Todd Adjustable Hand Loom— 
White wood, hammock attachment, with needle....... Bs) 
Hard wood and metal attachment, No. 2, complete..... 75 
INKEROIS sac ecroroicr MoO ON SRN O Oe Okan a Renner ae .05 
Laie aclimgiainle ier Bole P25 o550oncudansconaboo soe 3.00 
jules reer, wieidey INGScbleo 5 as ano omonce camo eucden ana ge HiX00) 
LER Sigs, WAS MA (CONIA noo asacoucdooceoduson 5.00 
WO Olin ama mLeOOlacae cere em onretne tec atin Aedbrateshccess.ors skeamstene eee 1.50 
IBYeel chy Hed heILiGyoraale Semaine RG lo Sits, eaten nin. Osea ce Pence ce eee .50 
M@valkemitterm5uctS acacia pel GOZaeaamanii cre an stein renter .50 


Weaving materials for loom may be had in a large variety 
of colors. 


CoiliGm Cane WEI, WHS; YAY WEES. canccuccscosouseccs gh 
Cottons carpet wanpmicolored) 1 2-Ibw tubess re oe 18 
Rowe Cronihe, Wee ll psaodoadauseboovséeooorodneascacen .50 
[Gti GASP NOs coicdoo coc-cee SoscsodondsonoboaDodEoucUDOnUDODe 125 
COIN GEN WOOL JSP VO 625 o0q006060006000 0000000006 .20 
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Shoeplacess blackepen sskeiin any cme eat ae eee eee .20 
Shoelaces; coloced=perksikciiee terete ar ae eee re pee ae 25 
Rust yarins: perl btnirmrcces tone eras eae eee ars ero eae ete .60 


One pound of rug yarn will make eight rugs, 7 x 10 inches. 
Raffia. 
is the skin or outer coating of the leaf of a palm tree 
that grows in Madagascar. On account of its pliability 
and resistance to rotting when moist, it has been in use 


for a number of years for tving bunches of asparagus and 
as a gardener’s twine. In recent years it has found 
marked favor as a desirable weaving material for school 
use. It is imported in braided plaits of between one and 
three pounds in weight, the strands varying in length 
from one and one-half to three feet. The plaits should 
be unbraided, soaked in water for about fifteen minutes, 
then shaken out and dried. This process will take most 
of the twist out and put the raffa in a better condition for 
use. Dealers in school supplies, and also many seedmen, 
carry ratha in stock. It is sold in the natural state and 
also dyed, either with aniline or vegetable dyes. By the 
single pound, natural raffia retails at from 15 cts. to 25 
cts:. per Ib.y and “colored at frome4o cts) to. 75) cis, a 
reasonable price would seem to be 50 cts. for the colored, 
and the following prices per lb. for the natural raffa, 
varying according to the amount purchased: 1 Ilb., 18 
Cise25-1Ds, TS. ets: tO-IDS, Facts cand TOOuDs..akcacts. 
One large school system pays 10% cts. per Ib. for natural 
raffia, and 28% cts. per lb. for the colored. 
Rattan. 
in the form of flat strips and circular reeds of varying 
diameters, has long been a favorite material for basket 
weaving. The reeds of commerce are of certain standard 
diameters, and designated as Nos. 00, 1, 2, 3, etc. 

The following table of prices is compiled from the 
prices quoted by seven different dealers : 
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Rigg 


Fig. 7. Basketry Work. 


ee ee ee | ese |e 
Ca os os os os on on 0 8 
fe a a ee 
I.00 75 WS 75 50 50 

I.00 85 70 .60 55 50 50 
1.00 70 65 .60 55 45 

i 2S I.00 TpOOMn)| 95 S752 alee 

1.25 95 S48 TS 

if 5 5) ols 75 | 5 IS 5 One S a a© . 40 
YS | 2e . 40 2 BS .30 25 


The last quotation is for lots of not less than five pounds of 
any one size. 


Reeds are furnished to the schools of one of the east. 
ern cities at the following prices per lb.: No. 1, 39 cts.; 
Noe 2,e4 cts.; Nos, 3)and 4, 30 cts. 


But 
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Among other basketry materials that may be pur- 
chased on the market are willow, pine needles (the long 


Fig. 8. Basketry Materials. Vaughn. 


Southern variety), sweet grass, splints, palm, rush and 
braided straw. 


Prices quoted are as follows: 


Willow, selected, 8 to 12 cts. per lb. 

Pine Needles, green and brown, 55 cts. per lb. 

Sweet Grass, $1.00 per lb. 

Splints, $1.00 per Ib. 

Palm, 35 cts. and 50 cts. per lb. 

Rush, natural green, braided, 50 yds., 35 cts to 50 cts. 

Straw, natural, braided, 120 yds., 35 cts. to 50 cts. 

Straw, colored, braided, 120 yds., 60 cts. 

Linen Thread, black and colored, for warp in Raffa weaving, 
per skein of 4o yds., 5 cts. 


Many of the above materials may be gathered in the 
fields, as may also other grasses, stems, and leaves that 
are adaptable to basketry uses. Among these latter may 
be mentioned the bullrush, corn husks, the stem of the 
maiden-hair fern, and the numerous long grasses common 
to the fields and along the shores. 

The collecting and use of vegetable dyes is admirably 
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treated in George Wharton Jones’ book on ““How to Make 
Indian and Other Baskets.” 

Bulletin No. 19, U. S. Department of Agriculture, 
Division of Forestry, on “Osier Culture,” gives detailed 
information on the cost of willow and also the cost of 


Fig. 9. Cord Work. 


making willow baskets. The bulletin is for free distribu- 
tion. The same department issues an illustrated book on 
“American Grasses,” in three volumes, that will be found 
useful by a seeker for possible basketry materials. 


Cord Work. 


is somewhat allied to weaving and is sometimes intro- 
duced in the schools in the early grade work. Macrame 
cord costs from 25 cts. per pound upwards. 
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Sewing. 

Sewing is often represented in a number of the grade 
classes and also in the high school. The earlier work 
is done at the pupil’s desk (Fig. 10). Work of a 
more advanced character may be carried on in specially 
equipped rooms (Fig. 11). The equipment of a special 
sewing room is considered on pages 144-145. 

The equipment for each pupil may consist of a work- 
box containing scissors, thimble, thread, cushion and pins, 
needles, measure, and emery, and costing from 50 cts. to 
I5) Gis DEE Sc 

Maintenance. 

Miss Jessie Patterson, in an article in the Outlook, 
after describing a course in sewing, writes as follows 
regarding the cost of maintenance : 

“Tt is very difficult to give an estimate of the cost 
per child for a course in sewing. The actual cost for 
materials required for the course in plain sewing, which 
is given above, is thirty cents, allowing nothing for waste. 
Pratt Institute allows about twenty cents for each pupil. 
This covers the course in hand sewing for six grades, 
twelve lessons in each grade of two hours in length, and 
includes all the materials used for the various exercises. 
Teachers College, five grades, ten cents a year, one lesson 
a week of one hour and twenty minutes. The allowance 
in the public schools of Brooklyn for ten months, one les- 
son of one hour each week (in addition to the plant of 
scissors, emeries, etc.), is twelve to fifteen cents per child. 
New York, six cents a year, in four grades, one hour 
each week. Philadelphia, six cents, where two lessons 
each week, of forty-five minutes each, are given in pri- 
mary schools, and one each week of one hour in grammar 
schools. Washington, fourteen and a half cents (includ- 
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Fig. 10, Sewing in Regular Class Room, Washington, D. C. 


Fig.11. Sewing in Specially Equipped Room, Public Schools, 
Washington, D.C. 
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ing implements, etc., as well as materials), one lesson a 
week of one hour and a half is given. Boston, two and 
a half cents are allowed, and the course of study requires 
that in three classes of the grammar grades instruction 
shall be given for two hours each week. Minneapolis, 
eleven and a half cents. Cleveland, five and a half cents. 
In Boston and Philadelphia, children bring material from 
home.” 

The concluding line in the above paragraph suggests 
an important factor in the consideration of the cost per 
pupil for sewing. A very important question here, as 
in all other work, is whether the work consists in copying 
a set of models or in the use of sewing in natural relations 
to the school interests. 

A detailed statement of the kind, amount, and cost 
of the materials actually used in the work in sewing, cord 
work, and basketry by the pupils. of the Horace Mann 
School, New York City, in the first, second, third, sixth, 
and seventh grades during the school year of 1900-01 is 
here given. This work was closely correlated with other 
studies, especially with nature study, reading and history. 


ister, 27, weil; Ae WS CS, MSP We oo oon canes ous ances $2.07 
Java canvas, white, 3 yards, at 38 cts. per yard............ 1.14 
Java canvas, colored, 3% yards, at 45 cts. per yard........ 1.46 
Unbleached muslin, 10 yards, at 8 cts. per yard........... 80 
Wihitesmuslins aayards rat O2sactsa pein y ander een eter AI 
Wikio, Jenin, A vans ef 20) Ges, Mar Wels cco mec unvooosc 80 
Linencvla wie lG yar din el) ca. cine nt cre saa er Per inert a tote Kole) 
lelGehiay TEN oy O74 WAWRGls Che Wea Gis. TSP WANs o ogannacosoucuoas 10 
Bonetclothyerz yards at ei2nctsmpChe onda een een ae 1.44 
Ginghampessyard-wateleectes Deu) ALG emmnr Teeter .06 
Biannele eZ ayards ate OOuctSenp clasychG Greer tenn iter esenrte .30 
BidermilanneleZnyanderatess cise perinyal (ements aan 28 


Ribbon (different widths and different colors), 1 piece, at 

PATER Ha ape Cie OMOERCMLU O Canrenny OOOO eta a0 clos Cou BAG SoS ooe é 
Worsted (different colors), 11% pounds, at $1.45 per pound 1.82 
Cord, 10 pounds; at 10 cts: perpound=...)5c. ccna ee 1.60 
\ron rings, ™% gross, at 60 cts. per gross 
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Brass rings, gross, at 15 ctS per TOSS. «). cca saac ees. e .08 
Rama, 08 pounds, at £5. cts. per pounds ag nyis). voesex las os 2.70 

Birch bark (Christmas), 20 square feet, at 12 cts. per 
SUALCMLOOLmnet miner, mt Me eI co rome ett eae 2.40 
Chamois skins penwipers and moccasins, 4, at 25 cts. each 1.00 
Rat tate Sanounadseate35) ctsuipet pound sae ane sone ee 5.25 
Rattan, 10 pounds, at 60 cts. per pound................... 6.00 
Bobbin, 114 dozen, at 10 cts. per dozen................... Si 
Pearl buttons, 3% dozen, at 12 cts. per dozen............ 42 
Wace tOLrchomes) yandswat mONctsepeimsyaudeeassaas0- sees 30 
WAcewvals 7 plecewat 25 cts per pieces.).-as45...4e0.0..- a3 
Sioesinsi, iy Syeveel, ene 3 Cie wise seidls 655 os0n00ccu sone Paar 08 
Darning cotton, 24 ball, at 3 cts. per ball. ..4.....7.:.....- .02 
Diamond dye, 6 packages, at 10 cts. per package......... .60 
Braid (dolls, different colors), 1 piece, at 5 cts. per piece .05 
Bicidaccold) me avendssatesaclompenny alder eesse eater 35 
Buttons (gold), 1 dozen, at 15 cts. pem dozen.........+.- mls 

Cotton thread (approximate amount), 1 dozen spools, at 
AN CUSSED CIC OZEM comer aeieiaenie) cies oie cise sisicevee wlorsaleers 41 
Silk thread (approximate amount), % dozen spools,...... 54 
Needles, sharps, 1 dozen papers, at 48 cts. per dozen...... 48 
Needles, tap, % dozen papers, at 48 cts. per dozen........ .24 
$35.28 


The above materials were used by 165 pupils, mak- 


ing the cost per pupil about twenty-five cents. 


The following data for the cost of sewing equipment 


and maintenance is furnished by the experience of the 


Indianapolis Public Schools: 


SGiiiommem tore Co iOS. coqcdcenconcea gsoonson0es $54.00 
Maintenance, 656 pupils, 1 hour per week for 34 weeks 117.35 
GCOStaE De TAD Up lll weeers recast eeetn cere: eiceonsielistecay austere cheane aue apa .18 
acuse Public Schools—Report rgor: 

Sewinomsuppitess 1Omes ole pupils myer ee -eeiay neice 137.41 
(Cost [er pul bonconooammoemachoemeecane onneo sou 23 


Bent Iron Work. 


Bent iron work is adapted for the fourth, fifth, sixth 
and seventh grades. It may be carried on in the regular 
class room, or in a special metal working room. In the 
former case a work bench, such as supplied for the wood- 
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working shop, or a table of strong construction, may be 
added to the regular class-room equipment. One or two 
anvil vises should be clamped to the bench or table, thus 


Fig. 12. Bent Iron Work in Special Room with Simple Equipment, 
Buffalo, N. Y. 


affording an opportunity for the heavier work in riveting 
and forming. The special metal-working room is the 
ideal equipment, and may be used for all forms of simple 
metal working in which tin, sheet copper, brass, lead, and 
iron are the materials used. The equipment of such a 
laboratory is given on pages 131-134. 

Venetian iron is a band iron of widths varying from 
ly” to 3%” and 1-32” thick. This thickness permits of 
ready bending with small pliers. A substitute may be 
made by cutting into strips No. 22 guage sheet iron. 
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Strips when crossing each other may be fastened 
together either by riveting or tying with fine wire. A 
small nail-set may be used to punch rivet holes or a “uni- 
versal punch,” cutting a hole to match the rivet. Strips, 
extending in the same direction, may be fastened by rivet- 
ing, but a better method for class work is to employ small 
U’s of the iron, known as “binders.” These binders are 
supplied by dealers in sizes to correspond with pre vary- 
ing widths of strips. 

Metal Snips are used for cutting the strips into the 
required lengths. No. 9 is a serviceable size. One “Roll- 
ing-Cutter Shears’’ placed in a class-room will be found 
valuable for shearing purposes. Each child should be 
supplied with a pair of 5-in. round-nose pliers and a pair 
of 5-in. square-nose pliers. For riveting, one or more 
anvils should be provided, and a table or bench to clamp 
them to. An 8-oz. riveting hammer may be used. 

In the fourth and fifth grades work may be limited 
to bending and fastening with binders, and will call for 
a minimum equipment. 


Equipment for Class of Thirty Pupils. 


BOsnlat=moseepltenons NO Sanat p2!OA cae ciottrars cure) cere eroecsi ete Giel $5.10 
AO IRowinGlsnose NS, ING. Gy Ge SAOs ns ao cecocons0cdeson 5.10 
Me Otitino min aciinen creer oats «bce cla vuayeales 4.75 

OMe omer tera A oe ete Oi eter esa hice nies Gites oiele viet. .30 
WG CORE Wht GalbinINGntt, conscusococcconoounoocuaneor $15.25 


Cost of Maintenance for Class of Thirty Pupils. 
(Horace Mann School, N. Y. City.) 
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For the work in the upper grades the cost of vises, 
hammers and snips must be added to the above equip- 


Fig. 13. Bent Iron Work. 


ment estimate. The prices may be obtained from the 
following price list of Venetian Iron supplies: 


[Ruhyeetiioves Neha,  @eic coocacccdaesocagasaovoascuscosese $ .35 
Flat-nose pliers, No. 5 
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The following quotation from an article on “Venetian 
Iron Work in the School*” by Daniel Upton, Supervisor 
of Manual Training, Buffalo, N. Y., is suggestive of a 
method for utilizing waste materials in increasing the pos- 
sibilities in Venetian iron work: 

Allied Materials. 

“Along with the iron, tin may be used as parts of 
various projects, and, of course, glasses, jardinieres, and 
other receptacles will be brought from home and will 
afford an opportunity for designing and making proper 
supports. Some of the most interesting exercises are 
those in which the class takes an object which has hitherto 
been considered useless, and by their handiwork create 
from it a thing of beauty and usefulness. Broken goblets, 
baking-powder cans and covers have been reclaimed from 
the garbage barrel and have emerged from the hands of 
our youthful workers as pansy glasses, flower-pots, or 
pin-trays—an excellent training in thrift. * * * In 
the Buffalo schools this work is done in the seventh grade. 
There has never been any lagging of interest in a class, 
and not one where the teacher could not notice marked 
improvement in the individual work and in power for 
both independent planning and execution. Twenty regu- 


*Manual Training Magazine, January, 1903. 
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lar grade teachers are giving lessons to their classes, and 
special teachers instruct probably as many more; and 
the writer, from the experience and observation men- 
tioned, feels abundantly warranted in recommending this 


Fig.14. Simple Wood Work with Knife in Regular Class Room, 
Buffalo, N. Y. 
medium both on account of its educational value and its 
economy.” 


Knife Work. 


Knife work or whittling is frequently carried on in 
the fourth and fifth grades. The meagreness of the re- 
quired equipment recommends it from the cost point of 
view. Stated in its lowest terms the equipment consists 
of a jack knife. School conditions impose a few addi- 
tions. Provision must be made to protect the desk. A 
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slab of hard wood about a foot square may serve this pur- 
pose. This elemental means has been elaborated into a 
desk cover, which adds to its purpose of protecting the 
desk the furnishing of a receptacle for tools and instru- 
ments and forming a unit of equipment that is readily 
handled and stored. Dealers in manual training equip- 
ments supply various types of such desk covers. One 
such is shown in Fig 15, and is so constructed that it will 
not slip or mar the desk when in use. The‘tray is 12% 


Fig.15. Whittling Tray. 


x 22 inches, with a recess of 4 x 20 inches to hold the 
tools. It is provided with a unique and very practical 
clamp which will hold a block up to nine inches in width. 
This tray is furnished with a set of tools especially adapted 
for elementary knife work, consisting of a No. 7 Sloyd 
knife, a pair of compasses, two triangles, a IT square, a 
foot-rule, and a 4-inch try-square. The tray, without 
tools, retails at $9.00 per doz., or 90 cents each. The tools 
enumerated above retail at 8.50 per dozen sets, or .85 


per set. 
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A cabinet for the storage of trays must be provided. 
In design it may be similar to a cabinet for the storage 
of drawing-boards; that is, having its upright partitions 
slightly wider apart than the narrower width of the tray 
and having cleats along which the tray is slipped into 
place. It may be mounted upon casters to permit of its 
being moved from room to room. 

The success of knifework is largely dependent upon 
the kind and quality of knife used. Upon this point Mr. 
Frank H. Pierce* has said a word worthy of the consid- 
eration of those contemplating the selection of a knife 
for this work. 

“The knife should be selected with great care, no 
matter how extensive or how meagre the rest of the 
equipment. In selecting the knife there are a number of 
points to be considered. The quality of the steel should 
be of the best, and the blade carefully tempered so that 
it will hold a keen cutting edge. If the temper is too 
hard the edge will nick and break, and if too soft the 
edge will turn over, giving a great deal of trouble and 
doing poor work. The construction of the knife should 
be good, and the design such that it is well adapted to 
the work to be done and to the capacity of the user. There 
are a number of styles of knife which are used for this 
work, the ordinary two-bladed pocket-knife, or jack- 
knife; the round-handled knife with the fixed blade; the 
sloyd-pattern knife with a flattened handle and a fixed 
blade. Of these three styles of knife the sloyd-pattern 
seems to be the best adapted to schoolroom work. The 
pocket-knife has the disadvantage of closing. This is not 
desirable in a school knife, as it makes it easy to slip into 


*«The Manual Training Knife’’—Manual Training Magazine, April, 1903. 
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the pocket. No temptation should be offered to take the 
knife from the schoolroom, either by accident or design. 
Another objection to the pocket-knife is that the blade 
has a thin edge, making it hard to keep in order. The 
second form of knife has a wide blade, ground from the 
edge to the back, making it very hard to whet properly. 
The blade of this style of knife is fastened to the handle 
by being driven into it. After a short time the blade gets 
loose and pulls out. In the sloyd-pattern knifé most of the 
objections to the foregoing styles are overcome. This 
style of knife will not close up; the blade has a thick, 
strong back, and is ground from the edge to the center, 
insuring a strong cutting edge; the point of the blade is 
strong and centrally located; the blade is fastened to the 
handle by a tang, which runs completely through and is 
riveted on the end, thus holding it firmly in place. These 
knives are made in several sizes, but the most suitable 
one, for young workers, is the size with a two-and-one- 
half-inch blade. This knife is large enough for all school 
work, and is well suited to the use of little hands. A 
great mistake is made in selecting too large a knife. A 
large knife is clumsy, and in making small concave cuts, 
where the point must be used, the fingers are apt to close 
upon the edge of the blade and get cut. 

When the knife first comes from the maker it is not 
in condition to do good whittling; it has what may be 
termed a commercial edge; that is, the edge is ground 
quite bluff, so that it will not be easily damaged while in 
stock. The first thing before using the knife is to whet 
it to a thin keen edge. 

A good oilstone is an absolute necessity. The India 
oilstone of medium grade will be found to give the best 
satisfaction of any stone on the market.” 
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In order to lay out the work a simple set of drafting 
instruments is required, consisting of two triangles, T 
square, compasses, ruler, and pencil. A try square is also 
required. 


Fig. 16. Knife Work. 


Individual equipment for class of thirty pupils 


30 Sloyd knives at $4.05 per dozen............ SEE LOSES 
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The scope of the work may be enlarged by the addi- 
tion of the following general equipment: 


(alaves Voll cast Uys Se GOs ee op nner) ee Ine og eR Sao 
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A box, suitably partitioned, containing an outfit for 
a class of twenty in whittling, can be purchased from 
dealers in manual training supplies. The outfit contains 
twenty each of the following: rule, pencil, compasses, 
sand-paper block, try-square, and knife, and also a chart 
of models. The retail price 1s $15.00. A chest contain- 
ing the following general tools and supplies retails at 
$7.00: saw, oil stone, 2 honing strops, 6 auger bit gim- 
lets, hatchet, oil can, and 2 quires of sand paper. 


Maintenance. 


Basswood, in thin pieces, is the material recommended 
for this kind of work. It does not split too easily; is soft, 
and is uniform in texture. Whitewood (poplar or tulip 
tree) may be used. White pine may also be used to 
advantage. The wood may be purchased in the rough, or 
cut to size, from a mill, or may be had of dealers in kin- 
dergarten supplies, who furnish the materials cut to a 
large variety of sizes. 

Basswood, 1%”, 3-16” or 14” thick, can be obtained in 
pieces 4” x 9” at $1.00 per hundred. 


47 


Economics of Manual Training. 


No. 00 sand paper at 20 cts. per quire. 
Glue, at 25 cts. per can. 


The cost per pupil for maintenance is about ten cents. 

If designs in color are placed upon the work the cost 
for the oil colors must be added to the cost of maintenance. 
Tubes of ivory black, burnt umber, light red, prussian 
blue, and crown yellow, may be had at five cents per tube. 
In addition to the colors it will be necessary to provide 
dishes for mixing the colors, and small brushes for lay- 
ing them on, 


Bench Work in Wood. 

Up to this point the question of the cost of equip- 
ment has not been a serious one, nor one acting as a factor 
to give pause to the introduction of manual training. 
Beginning with the bench work in wood and continuing 
through the high school work, the cost of the initial 
equipment becomes a matter of much moment and deserv- 
ing of considerable thought and study. Specially fitted 
rooms have now become a necessity, as have also special 
teachers. 


In What Years? 


By referring to Table A—(Opp. p. 7.)it will be seen 
that bench work in wood—tabulated as “J”—is usually 
carried on during the last two years of the elementary 
school and during the first year of the high school. Some 
schools introduce the work a year earlier, and it is also 
quite extensively carried on in the second year of the high 
school. This latter practice is partially accounted for by 
the lack of an equipment for other manual training sub- 
jects usual in a completely equipped manual training high 
school. The best practice would seem to limit this sub- 
ject to the first year of the high school and the two years 
immediately preceding. 
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Meachers: 

A special teacher is required for this work and for 
the various subjects succeeding. The demand for such 
teachers has been in excess of the supply, with the result 
that in many instances recourse has been had to the artisan 
as well as to graduates of the engineering schools for 
teachers of high school manual training subjects. The 
artisan, though versed in the technic of his trade, is apt 
to have but a vague conception of the requisites of a teach- 
er, and the results of his attempts to teach may possibly 
serve as an argument for the opponent of manual train- 
ing. The experiment of appointing engineering grad- 
ates as teachers of manual training subjects has been 
happier. He has “been through the shops” albeit the 
motiv of his shop instruction is not that of the manual 
training school. But on account of the thoroughness and 
scope of his education he is capable of adapting himself 
successfully to the requirements imposed by high school 
conditions. This class has furnished many of the most 
successful teachers and supervisors of manual training. 
Another source of supply for teachers is found in the 
graduates of manual training schools. 

But the source that may be looked to for the best 
trained teachers is the normal school or college having 
a manual training department. In the best of these 
teachers are broadly trained for the peculiarly exacting 
demands made upon them. Nor does this source limit 
itself to supplying teachers of shop work. Thorough 
and efficient training is also given for teachers in the 
domestic arts and sciences. 

In order that the problem of a suitable equipment 
for bench work in wood may be comprehensively 
approached and intelligently dealt with the following 
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scheme of an analysis of the factors entering into the 
problem is suggested. 


Shop for Bench Work in Wood. es 


General considerations :— 

In new building. 

In old building. 

Situation with relation to other classrooms. 

Size. 

Doors. 

Lighting :— 

Natural. 
Artificial. 

Auxiliary rooms :— 
Demonstration room. 
Wash room. 

Storage room. 
Teacher’s room. 
Lay-out :— 

Bench space :— 
Distribution of benches. 
Relation to light. 

Bench :— 

Construction. 
Equipment. 
Demonstration space :— 
Bench. 
Seats: 
Blackboard. 


Glue and stain bench: — 
Construction. 
Equipment. 
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Metal working bench: — 
Construction. 
Equipment. 


Display panels for :— 

General tools. 

Tools for same. 

Specimens of woods, cones, etc. 

Exhibition of typical course. 

Bulletins. 

Storage for :— 

Lumber. 

Finished work. 

Work in process of construction. 

Nails and screws. 

Blue prints. 

Decorations. 

Before considering each of the above factors 
detail it may-be well to define a general method « 
approach to the problem as a whole. It will be appreciate. 
that certain determinate factors are almost invariabl 
be encountered in all problems of this nature; frctoi 
limited by uncontrollable conditions. It would be impo:- 
sible to consider all such possible factors and to prov... 
or suggest a solution for each problem affected by them. 
The best that may be done under the circumstances is to 
lay out an equipment representative of the best practice. 
to suggest modifications to meet various conditions, and 
then permit the reader to gather from the information 
given such data as may be applicable to his special needs. 
In this spirit is the following detailed consideration given 
of the above analysis of our problem 
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Fig. 17. Wood Working Equipment for the Elementary School, 
Westbrook, Me. 


General Considerations. 


The first general consideration is whether one is 
called upon to plan a room in a building yet to be erected 
or to utilize a room in an existing building. 


In New Building. 


In the former case the architect may be furnished 
with data relating to the size of room, auxiliary rooms, 
position of doors, relation of the room to other class 
rooms, the lighting of the rooms, and the details of 
shelving, cabinets, and all other equipment furnished 
under architect’s specifications. Suggestions for this 
information will be found below. 
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In Old Building. 

In the case of utilizing a room in an existing building 
it becomes necessary to conform to the conditions as one 
finds them, 


Relation to Other Classrooms. 


The situation of the wood-working room with rela- 
tion to other classrooms is primarily a question of the 
inter-relation of the shops as a whole and their relation to 
the other classrooms and laboratories. By ofe plan the 
shops may all be grouped together in a separate, con- 
necting building, or they may be confined to a wing of the 
building. The determining factors in this conclusion are 
the concentration of the use of power, the isolation of 
noise incident to shop work, and the vibration caused by 
the machinery. By placing all shops using power as near 
as possible to the engine-room not alone economical equip- 
ment is attained but also some saving in maintenance. 
The floor plans shown on pages 163-165, 167-170 may 
be found suggestive on this point. 

If no power is made use of in the wood-working room 
its status then becomes that of any other classroom, and 
its position is subject to much the same considerations. 
A common practice in the new public school buildings in 
New York City, where but one room is devoted to bench 
work, is to place that room at the top of the building. 


Size. 


The size of the room is determined by the number 
of benches to be installed. Assuming an allotment of 24 
benches, a room 30-ft. x 40-ft. will meet all requirements. 


Doors. 

The factors determining the position of the doors are 
dependent upon the easy ingress and egress of the stu- 
dents, and the relation of the room to halls and other 
classrooms. 
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Lighting. 

Abundant light is a prime requisite for shop-work, 
therefore a corner room is more desirable than one having 
windows on but one side. In a high-studded room, the 
placing of the windows four or five feet from the floor 
will afford an opportunity for a maximum wall-space for 
display of panels, etc. 

Where it is necessary to provide artificial light, drop 
lights should be placed at the back left-hand corner of 
each bench, as well as elsewhere about the room where 
occasion demands. 


Auxiliary Rooms. 


Demonstration Room. 


It is customary to set off a part of the wood-working 
room for demonstration purposes. Under “demonstra- 
tion space,’ below, such an arrangement is considered. A 
departure from this practice is exemplified in the new 
building of the Ethical Culture Society in New York 
City. In planning the equipment for bench work pro- 
vision for demonstration was made by allotting a con- 
necting room for this purpose. The room is fitted up much 
as an ordinary classroom, with chairs provided with arm- 
rests, teacher’s desk, and demonstration bench. A novel 
feature of the equipment is a swinging blackboard fitted 
into the wall separating the bench-room from the demon- 
stration-room. The working-drawings of the particular 
piece of work being demonstrated, are drawn upon the 
blackboard, and upon the passing of the class into the 
bench-room, the blackboard is swung about a central 
pivot, and the drawings then serve as working-drawings 
for the class at the benches. The demonstration-room 
now becomes available as a regular classroom, if such use 
is required, 
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Wash Room. 

Provision should be made for the storage of shop- 
clothes and for washing-up. In the wood-working room, 
as an apron is the only additional piece of clothing used— 
and even this is frequently dispensed with—the apron may 
be put away in the locker provided for unfinished work. 


Fig. 18. Lockers and Wash Room, 


In the general locker arrangement, however, provision 
should be made for a locker for each student. These 
lockers may be arranged along the walls of a small room 
in the centre of which facilities for washing-up may be 
provided. (Fig 18.) A series of individual wash-stands, 
of the standard types furnished on the market, may be 
installed, or the typical shop practice of a long double 
trough may be followed. Hot and cold water, soap and 
soap-receptacles, roller towels, and mirrors should be 
provided. . There is less need for a wash-room in connec: 
tion with the wood-working shops than in the case of the 


metal-working shops. 
Se) 
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Storage Room. 


A separate room about 15-ft. x 18-ft. for storage 
purposes is desirable but not indispensible. All necessary 
materials may be stored in the shop. Lumber may be stood 
on end, the various sizes and kinds being separated by 
pegs, and a portion of the wall space set aside for this 
purpose. However, the assigning of a separate room is 
recommended. The fittings for such a room are simple. 
Along one side of the room may be arranged three rows 
of pegs each peg about fourteen inches in length, and the 
pegs about a foot apart. The first row should be placed 
eighteen inches from the floor, the next three and one-half 
feet from the floor and the top row eight feet. This 
arrangement will permit of different lengths and varying 
kinds of boards being stood on end and resting between 
the pegs, and also of the ready selection of any required 
board. Along another wall might be arranged a nest of 
pigeon-holes extending from the floor to the ceiling, 
affording storage for cut-up material, for hardware, and 
for general storage purposes. 9” x 18” x 18” depth will 
be found a serviceable size for the pigeon-holes. If power 
is to be had, a circular saw may be placed in this room to 
cut up the lumber into sizes suitable for class use. 


Teacher's Room. 


A room about 8 ft. x Io ft. may be assigned for the 
teacher’s use, and furnished with a desk and a cabinet 
for the filing of blue prints, magazines, books, etc. One 
wall may be fitted with pigeon-holes as suggested above 
for the storage-room. This latter provision is especially 
desirable if there is no separate storage-room. 


Lay Our 


Two important considerations underlie the layout 
of a work-room—economy of space and such an interre- 
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lation of its component factors as may give a maximum 
of efficiency with a minimum of movement and friction. 

The reason for economy of space is a general and obvi- 
ous one. The reason for the second consideration may not 
be quite so apparent. Its appeal is one for economy of 
exertion both upon the part of the teacher and upon that 
of the student. For example, it would bespeak poor judg- 
ment in the layout of a room, if the general tools were 
all kept in the storage-room, necessitating a/considerable 
distance for each student to travel every time he wanted 
to make use of a general tool, when such tools might be 
conveniently placed on a large panel situated midway on 
the wall space nearest the benches. 

By the component factors is meant the various 
benches—students’, demonstration, stain, and metal-work- 
ing,—display racks, cabinets, and all other furnishings 
included in the equipment of the shops. It is the inter- 
relation of these various factors, that is, their distribution 
with relation to each other, as well as their relation to the 
windows, doors and form of the room, and also their con- 
struction and cost that now demands our attention. 

A simple device that may be of aid in facilitating the 
problem of the best arrangement of benches in a room, is 
to make a scale drawing of the room—say, on a scale of 
yY-inch to the foot—showing the position of all windows, 
doors, and posts, and cutting out of paper, to the same 
scale, the space occupied by each bench and other pieces 
of furniture. The pieces of paper may then be arranged 
and rearranged upon the scale drawing of the room until 
the best disposition is determined upon. Or the problem 
may be solved mathematically by figuring out the space 
occupied by each piece of furniture, aisle space, and other 
factors entering into the problem, and making a lay-out 
drawing conformable to the conditions. 
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Benches. 

The benches should be placed in the best lighted por- 
tion of the room and also so that the student faces the 
maximum light when working. There should be space 
enough left between the benches so that the student has 
free play and that the teacher may have ready access to 
each bench while tne class is at work. Aisle space of suf- 
ficient width to accommodate students in habitual lines 
of travel to and fro from the benches should be provided, 
and is dependent upon the form of the room. The mini- 
mum of space that should be allowed between the back cof 
one bench and the front of another is thirty inches. Leave 
three feet if possible. 


Construction. 


There is quite an extensive variety of manual training 
benches upon the market and an intending purchaser may 
well feel some indecision in deciding upon a_ selection. 
and yet the problem of a selection is not as difficult as 
might appear from the number to choose from, as the ma- 
jority, if not all, of the benches offered by the trade are of 
good construction and well built of good material. The 
prices quoted by the various dealers are quite uniform for 
similar grades. The benches offered are usually con- 
structed throughout of selected maple and the tops are 
always of this material. Some makers use other woods 
for the parts other than the tops—ash or a soft wood. In 
one or two instances iron or steel is made use of for the 
legs. 

The various benches may be classified in general as 
follows: 

Single, double or quadruple. 

With or without cabinets or drawers. 

With one or with two vises. 

With wooden ox metal vises. 
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With or without tool-racks. 

Adjustable to various heights or non-adjustable. 

Draw-bolt or keyed mortise and tenon. 

Most dealers do not list double or quadruple benches. 
The advantages claimed for them are economy of space, 
and a slight saving in initial cost. The saving in either 
case is more than counterbalanced by their disadvantage 
as compared with the single bench. Therefore the sin- 
gle bench is the only one here considered. 

The addition of cabinets or drawers adds materially 
to the cost of the bench and, as a rule, will be found un- 
necessary. 

A bench fitted with two vises is to be preferred as 
there are operations in wood-working when the end vise 
proves of material assistance. The additional vise is not 
essential, though desirable, and should be dispensed with 
only on the score of economy either of space or money. 
If wooden vises are employed the additional cost is only 
two dollars. 

Benches are fitted with either wooden or iron vises. 
Each kind possesses certain advantages. The wooden vise 
is considerably cheaper. The iron vises are usually of the 
quick adjustment variety, that is, a quarter turn of the 
handle to the left permits of the setting of the jaws at any 
required opening and a return quarter-turn clamps the 
work in place. The iron vises range in price from three 
to seven dollars. One or two forms have a maple facing 
to protect the tools. Some of the end vises have a dog that 
may be projected above the flush surface of the vise, and 
is used to clamp work securely in place against one of a 
row of pegs in the top of the bench. 

Benches are built with or without a tool rack extend- 
ing above the top of the bench at the back. In the latter 
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case provision is sometimes made for the tools in a drawer 
or cabinet constructed as a part of the bench. The objec- 
tion to the use of the drawer is the tendency to throw the 
tools in a heap, and also the littered condition that a 
drawer is apt to assume. The tools are more liable to 
being dulled or nicked than when placed on a rack. The 


Fig. 19. Wood Working Bench. Draw Bolt Construction. 


rack has the disadvantage of shutting off some of the 
light, especially when light is not over-plentiful, and also 
of the preventing of the free swing of work above the 
top of the bench. It has the advantage of having a place 
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for each tool, having each tool within reach, and on 
account of its conspicuousness the teacher is enabled to 
take a hasty inventory of the entire equipment, noting 
that each tool is in its proper place, in proper condition, 
and that the equipment is complete. A good plan is to 
have the racks flush with the surface of the bench with 
only the handles of the tools protruding. (See Fig 23.) 
One form of bench has a portion of the top recessed at the 
back for a width of about seven inches. This affords a 
place for the tools when in use and prevents their being 
shoved off the bench. 

Some benches are made adjustable to heights of from 
28” to 32,” by blocks inserted between the tops and the 
frame. Where such provision is not made the end may 
be attained by trigging up with blocks under the legs. A 
small platform about two or three inches in height is 
sometimes made use of instead of lowering a bench. Such 
an arrangement is sure to be in the way and to be stum- 
bled over. 

Rigidity is a prime requisite for a work bench. The 
carpenter, in building a rough carpenter’s bench, makes 
it rigid by running long boards well down the front and 
back and by bracing between the legs at the ends with 
crossed pieces of scantling. The manual training bench 
derives its rigidity from the use of heavier material and 
its peculiar construction. All such benches, that are 
without cabinets or drawers, follow a general type form. 
There is a top and four legs. The legs are joined in pairs 
at the top and at the bottom by strips extending from 
front to rear. These bottom strips are recessed in the 
centre to form a foot at either end to rest on the floor. 
The legs are further braced in pairs by two strips at right 
angles to the first strips and placed somewhat below the 
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centres of the legs. It is in the method of fastening these 
strips to the legs that the benches are divided into the two 
classes of draw-bolt construction and keyed mortise and 
tenon construction. Specimens of these two forms of 
construction are shown in Figs. 19 and 20. From the 
upper surfaces of the strips connecting the tops of the 
legs dowels extend, fitting into holes in the lower surface 
of the top of the bench. This arrangement, together with 
the draw-bolt or keyed mortise and tenon, permits of the 
bench being knocked down for shipment, and of its being 
readily set up again. 

The working part of the top may be built up of 214” 
maple strips glued together. The lumber should be thor- 
oughly seasoned, and all joints glued where practicable. 
A row of wooden bench-stops is usually supplied. 

Mr. Clarence J. Smith, in an article in the Western 
School Journal, dealing with practical suggestions for 
establishing a manual training department, cites an 
experience with solid tops for benches that is worthy of 
consideration : 

“Caution: Don’t get long carpenter’s benches, for they 
will not serve the purpose. Don’t get wide boards or 
planks from which to construct benches. They will be 
sure to warp. Get nothing but a bench with a glued-up 
top. <A piece four or five inches wide is wide enough for 
any piece that goes into the construction of the top. I 
know of some benches procured from the local planing- 
mill, made from a design of appropriate dimensions, but 
not specifying glued-up tops. They were equipped with 
many conveniences, such as drawers and tool-racks, and 
cost $43 each, yet within a year the foot-wide planks used 
on the tops had warped so as to render them unfit for 
service.” 
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Benches range in price from $5.00 to $14.00, depend- 
ing upon size, and whether fitted with one or two vises, 
or with wooden or iron vises. Where it is necessary to 
exercise the greatest economy the home-made, simple 
carpenter’s bench may be installed. 


Tool Equipment. 


The tool equipment divides itself into two groups: 
the individual or bench equipment, comprising tools that 
should be supplied for each bench, and the geferal equip- 
ment, comprising tools used in common. At this point we 
are considering only the bench equipment; the general 
tool equipment is dealt with below under the considera- 
tion of the “general tool panel” and its equipment. 

The following list of tools for the equipment of each 
bench has been compiled after a careful consideration of 
the requirements and also of prevailing practice. The 
prices quoted are net cost per two dozen, or $6.04 for the 
cost of a single bench equipment. 


RCo TOOt EZ TON ie sama ent AG oea ia ers o steme aweeamNS $1.98 
Sloyval 1eiic, WG ave TNEINES, . Sak oooca0 oho bocebioes Jade 8.10 
Mankittemcal oem otal eyssm NOM OSummst eaanerann sae aaiea ae 4.64 
BIbTayvoS Crane OMIT himemten ie ewer reared en, ioe kt ears 4.24 
IRemce Cinyah 8 iid, eaooonssusoenasoupoondsocseuo one 3.98 
H Ste ae nila aa Re Eco PRC mere ore 6.30 
REDS A WAS DOLLS me ee me ractne anit crevtcrcce-e recess orem 23.76 
Back esa wemelOs POUNUS) Vane. auctor asset ce acs ess 19.88 
Hacks plamembanley/soNOsmsr: eats sete avis suospieencre sr screra 30.72 
ileal jnlnne, Siewilkeys ING WO, acancan ences oosoodoscune 16.20 
Spoke-siaive, Sramiley’s INO, (4, oocsoococtegpoocosounsoue 1.72 
IXSHOMINOOE, AHO, oonscddaucagsscudangunosangonouue onc 3.60 
in ADS noel MOO cen tere alee ARS eu ec oO CRORE ERA cere RC RERNI CE 4.2 
iIDeayohone Tati, (Bradley's ING uO; aso0css ooc000 ogavccnene 9.60 
Newall casi Woe Treinen wool; cacccossooscocconc0nene $144.96 


By adding the cost of bench tools, $144.96, to the 
cost of general tools, $112.85, the total cost for all the 
tools amounts to $257.81. Allowing $10.00 for the cost 
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Wood Working Bench 
Keyed Mortise and Tenon 


Fig 20. 


L 


Pies 


’ 


Glue and Stain Bench 


Fig. er. 
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of each bench, the total cost for bench and tool equip- 
ment for a class of twenty-four pupils, as per above 
specifications, amounts to $497.81, or in round numbers, 
$500.00. 

A grindstone at, say $9.00, should be included in the 
list of necessary tools. 

By installing the cheaper grade of benches and cur- 
tailing the general tool equipment, the total cost may be 
reduced to $350.00, or even less. 

On account of their suggestiveness, thé following 
sample equipments are here inserted. 

School equipment for twenty-four pupils and teacher, 
prepared "by Mr E. LL. -Valentineé—oi Chicago. The 
approximate price for this equipment is $550.00: 

25 No. 5 Bailey Iron Jack 25 Emery Oil Stones 34x13¢x- 


Plane, 6 inch. 
25 No. 2 Bailey Iron Smooth- 25 No. 20 Try Squares, 7%4- 
ing Plane. inch. 
25 Whittling Knives. 25 Erasers, 5@x4-inch. 
25 No. 61 Boxwood Rules. 13 No. 62 Stanley Marking 
25 10-inch Back Saws. Gauges. 
25 I-inch Socket Firmer Chis- 13 44-inch Socket -Firmer 
els. Chisels. 
25 Bristle Counter Brushes. 13 Champion Screw Drivers, 
25 Bench Hooks. 4-inch. 
25 7%-inch Gouges. 13 Wing Dividers, 6-inch. 
25 Drawing Boards, 12x18- 13 12 Bell Faced Claw Ham- 
inch. mers, 
25 IT Squares. 13 Rip Saws 8 pts, 22-inch. 
25 45° Triangles. 13 Cross Cut Saws Io pts., 20- 
25 Eagle Pencil Compasses. inch, 
General Equipment. 
12 Double Benches. 3 Y%-inch No. 8 Buck Bros.’ 
1 Teacher’s Bench. Tang Firmer Gouges. 
1 Langdon Mitre Box. 3 Y-inch No. 8 Buck Bros.’ 
1 12-inch Monkey Wrench. Tang Firmer Gouges. 
1 Pair 5-inch Cutting Pliers. 312 No. 12 Bliss Hand Screws. 
I 14-inch Compass Saw. _ 12 No. 6 Bliss Hand Screws. 
1 Drawing Knife, 8-inch. 6 6-inch Colt, Eccentric 
I Saw Vise. Clamps. 
1 Saw Set. 6 12-inch Colt, Eccentric 
1 Set 3-16 inch Steel Figures. Clamps. 
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1 Set %-inch Steel Letters. 6 24-inch Colt, Eccentric 
1 Set Auger Bits. Clamps. 
1 Set Dowel Bits. 2 48-inch Colt, Eccentric 
1 Grind Stone with frame Clamps. : 
complete. 3 Saw Files, 5-inch with 
I 26-inch Rip Saw. Handle. ; 
2 Rose Countersinks. 1 Rat Tail File, 6-inch with 
2 Screw Driver Bits. Handle. 
1 Countersink. 12 Assorted Wood Files. 
1 Expansive Bit, large, 7% to 6 Varnish Cups. 
3-inch. 6 Varnish Brushes. ; 
I to-inch Ratchet Brace. 1 Gross No. 3 Lead Pencils. 
3 Plain 8-inch Braces. 3 Dozen Carpenter Pencils. 
3 Washita Gouge Slips. 12 No. too Coping Saws. 
12 Assorted Carvers’ Punches. 3 Rubber Mallets. 
12 Chip Carving Knives. 1 6-inch T Bevel. 
6 Knurled Nail Sets—Cup 2 6-inch T Bevel. 
Point. t Automatic Hand Drill, 
3 Cabinet Scrapers. with 8 Drills. 
3 14-inch Turning Saws. 3 W%-inch Socket Chisels. 
3 12-inch Turning Saws. 3 %-inch Socket Chisels. 


The following individual bench equipment was sup- 
plied to the Bradley Polytechnic Institute. Approximate 
cost, $10.00: 


1 No. 5 Bailey Iron Jack 1 g-inch Eagle T. Bevel. 
Plane. 1 No. 6 Sloyd Knife. 

1 No. 16 Bailey Iron Block 1 Round Point Nail Set. 
Plane. 1 Screw Driver, 4-inch Blade. 

1 No. t Bench Rule. 1 %%4-inch Chisel. 

1 Pair Winding Sticks. I I-inch Chisel. 

I to-inch Back Saw. 1 Y%-inch Dowel Bit. 

1 Bit Brace: I 5-16-inch Dowel Bit. 

1 7-0z. Bell Face Claw Ham- 1 Bench Brush. 
mer. I 2%-inch Wood Spoke Shave 

I 2%-inch Mallet. 1 Sharpening Outfit, consists 


No. 64% Stanley Marking of 1 Oil Can, 1 Oii Stone, 
Gauge. 1 Waste Cup. 


I 6-inch Try Square. 
The wood-working equipment for the three last years 


of the grammar grades in the Boston Schools is as fol- 
lows: 


30 benches, 30 14-in. chisels, 
30 rip saws, 30 Y%-in. chisels, 
I5 cross-cut saws, 30 I-in. chisels, 
30 back saws, 30 spoke-shaves, 
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30 jointer planes, 15 4-in. auger-bits, 
30 jack planes, 15 3-in. auger-bits, 
30 smooth planes, 15 %-in. auger-bits, 
30 block planes, 15 34-in. auger-bits, 
30 bit-braces, I automatic borer, 
30 screw drivers, 12 German bits, 

30 nail sets, 12 drill bits, 

30 hammers, 15 centre bits, 

30 half-round fies, 6 countersinks, 

30 flat files, 1 Bailey combination plane, 
30 mallets, 6 mortise gauges, 
30 rules, 1 keyhole saw, 

30 gauges, I framing square, 
30 try-squares, 6 cabinet scrapers, 
30 bevels, 6 file cards, 

30 compass-attachments, 1 burnisher, 

30 bench brushes, 6 hand screws, 

30 bench hooks, 2 oil-stones, 


30 sloyd knives, I set carving oil-slips, 
12 veining-tools, 1 oil can, 

12 skew-chisels, t knife file, 

24 carving gouges, 1 hatchet, 

12 turning saws, 30 stools. 


The following description of the equipment of the 
wood-working department of the Mechanic Arts High 
School, Boston, Mass.,* is replete with suggestions. An 
equipment installed at the present time would probably 
specify single benches in place of the double ones, and 
might also limit the number of benches to 24, experience 
having shown that this number is the maximum for eff- 
cient instruction. 

“Two adjoining rooms on the second floor are assigned 
to the department of wood-working with hand tools. This 
department is equipped. to accommodate daily six classes 
of thirty-six pupils. Each room is furnished with eigh- 
teen double benches, 57 in. long, 45 in. wide on the 
top, and varying in height from 29 to 33 in. On each 
side of these benches is a tier of three drawers, one of 
which is assigned to each pupil, for the set of cutting tools 


*Annual Report of the committee on Manual Training 1901, Boston, School 
Document No. 4. 
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with which he is supplied. Here, also, are kept his apron 
and unfinished work. Upon a vertical tool board 9% 
in. high which divides the top of the bench in the centre, 
and upon hooks and shelves at the ends of the bench, 
are kept the following measuring and miscellaneous tools 
used in common by members of different classes: 


Stanley Rule and Level Co.’s tools: one each, T. bevel, 10- 
in., No. 18; rule, 2 ft., No. 18; try-square, 6 in., No. 10. A Buck 
Brothers screw-driver, 5 in., No. 69; Bemis & Call wing dividers, 
7 in.; a Spofford bit-brace, No. 108; a Disston rip-saw, 22 in., 
D8 with 8 teeth to the inch; a Disston cross-cut saw, 22 in., 
D 8, with 10 teeth to the inch; a Disston back-saw, 12 in., No. 
4; a Bliss mallet, No. 3; a Maydole adze-eye bell-faced hammer, 
No. 13; a Washita oil stone, 8 by 2 by 1% in. in box; a brass 
paragon oil can, No. 0; a bench hook, 12 by 8 by % in.; two 
winding sticks, 18 by 2 by % in.; a dust brush. 


“The individual sets kept in the drawers are: 


Bailey’s patent adjustable iron tools; one each, jack-plane, 
14 in., No. 5; jointer-plane, 22 in., No. 7; smoothing-plane, 8 in., 
No. 3; spoke-shave, No. 51; Buck Brothers shank firmer chisels, 
No. 2, one each, 4%, 3%, I, 1% ins.; a gothic point knife; genuine 
Russell Jennings bits, one each, 4, 3%, %, %, 34 in.; a whisk 
broom; a Stanley marking gauge, No. 65. 


“Each pupil is also supplied with a tray 26%4 in. long, 
1334 in. wide, and 134 in. deep, divided into compart- 
ments adapted to receive the following set of Buck Broth- 
ers London style carving tools: 

Chisels, one each, I in., No. 1; % in. No. 1; % in. No. 2; 


gouges, one each, % in., No. 3; 3-16 in, No. 4; 3-32 in., No. 5; 

5-16 in., No. 5; 7-16 in., No. 5;-% in., No. 5; %4 in., No. 6; 3-16 

in., No. 7; 5-16 in., No. 75 U-BY) ioe IN@, Wis YA shop, INO, Ts Ba 
5 IN@, us parting tool, % in., No. 30. 


“These trays are stored in cases at one end of each 
room. Two Brown and Sharpe grindstone troughs, fitted 
with stones and truing devices, are installed in one of 
these rooms. Water is brought in brass pipes to all of 
the grindstones in the various departments, and the 
troughs are connected with a system of drain pipes which 
lead to a sand catch-basin in the basement. 
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“The tool-room, which contains a variety of minor 
supplies, together with a large collection of miscellaneous 
tools for occasional use, is located between the two wood- 
working rooms, and is conveniently entered from either 
of them. Many of the shelves in this room are divided 
by narrow strips of wood in such a way that each tool 
has its appropriate compartment, and it is an invariable 
rule that every article must be kept in its proper place. 
Each pupil is supplied with three brass checks bearing 
his shop number, one of which will be received by the 
person in charge of the tool-room in exchange for any 


desired tool. The check is placed in the compartment 
from which the tool is taken, where it remains until it is 
redeemed by the return of the tool. The following are 
the principal tools in this tool-room: 


Bailey’s patent adjustable iron planes: 4 beading, No. 50; 
2 dado, fillester, plow, etc., No. 46; I tonguing and grooving, No. 
48; I tonguing and grooving, No. 49; 24 rabbet, 1 in., No. 192; 
1 beading, rabbet, and slitting, No. 45; 1 bull-nose rabbet, No. 
75; 2 circular, No. 13. Buck Brothers’ tools ; one firmer chisels, 
No. 2, 6 each, % in., 3-16 in., 5-16 in., % in., $4 in., 34 in., % in., 
1% in., 1% in.; 12 each, rose counter sinks, No. 83, snail counter 
sinks, No. 84; 6 cabinet makers’ burnishers, shy, IN, Gus ins) 
square-point nail sets, assorted; 18 round-point nail sets, as- 
sorted. One new Langdon mitre box, No. 2; 1 Stanley adjustable 
spirit level, 30 in.; 2 adjustable ball and socket saw clamps; 1 
rachet bit brace; 6 Stanley rule trammel points, No. 99; 2 Morrill 
saw sets, No. 1; 2 Stubs flat nose pliers; steel figures and letters 
for wood, 1 set % in.; for metal, 1 set v4 in. and I set % in.; 72 
chalk lines, reels, and awls; 24 brad awls, assorted sizes; 2 Clark 
patent expansive bits; 3 Sargent steel squares, 24 in., No. 300. 
Files: 36 flat bastard, 10 in.; 30 half round bastard, Io in.; 12 
half round smooth, 10 in.; 6 pillar, 7 in. by % in, No. 6; 12 
three square, 7 in., assorted; 6 Nicholson file brushes. Stanley 
Rule and Level Co.’s tools: 2 try-squares, 12-in., No. 10; 2 mitre 
squares, 12 in., No. 16; 12 Bemis & Call wing calipers, 6 in.; 12 
best French cabinet scrapers, square, 5 in. by 3 in.; 12 best French 
Cabinet scrapers, curved, 5% in. by 2% in.; 1 Coes monkey wrench, 
12 in.; 60 Miller’s Falls turning saws and frames, 18 in.; genuine 
Russell Jennings bits, 12 1 in., one each, 5-16 in., 7- ie in., 9-16 in., 
II-16 in., 13-16 in., 15-16 in.; German nail bits, 12 each, % in., 5-32 
in., 3-16 in.; 6 Stearns patent dowel pointers; 2 2 Disston rip-saws, 
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26 in., D 8, 6 teeth to the inch; 2 Disston cross-cut saws, 26 in., 
D 8, 7 teeth to the inch. R. Bliss & Co.’s tools: 18 cabinet makers’ 
clamps, No. 74; 60 hand screws, No. 11; 60 hand screws, No. 4. 
Buck Brothers’ London style carving tools, four of each: front 
bent chisels, No. 21, 1-16 in.; No. 21, 3-16 in.; No. 21 VY in. ; 
No. 22, % in.; No. 22, 5-16 in.; No. 22, % in.; No. 23, % in. ; No. 
23, 5-16 in.; No. 23, % in.; front bent gouges, No. 27, ¥% in.; No. 
32, % in.; back bent gouges, No. 35, %4 in.; No. 38, % in.; parting 
tools, No. 43, %4 in.; gouges, No. 3, 1 in.; No. 5, 1 in.; No. 11, 
5 in. 

“Opening out of one of the wood-workiug rooms is a 
small room for the preparation of stock for models and 
for special saw work. Here are installed a Colburn dou- 
ble-arbor bench saw, and a Dover band saw for the use 
of the instructors and especially skilful pupils only, and 
a Mosely jig-saw which all the pupils are taught to 
use. The location of these saws in a separate room per- 
mits their use without disturbance to class exercises. An 
adjoining room is furnished with convenient tables and 
other fixtures for the final work upon all models or pro- 
jects which require shellac or other painter’s finish.” 

While it is desirable that all work be done under the 
best conditions and with an ample and adequate equip- 
ment, the lack of sufficient funds to install an up-to-date 
equipment need not deter the earnest teacher from making 
a start in introducing bench work. As a possible encour- 
agement to such a teacher the following quotation from 
the twenty-first annual report of the School District No. 
3, Sterling, Illinois, is here inserted as showing what can 
be done under somewhat adverse conditions, backed by 
determination and initiative: 

“The tables which had done duty in the science room 
of the old Sterling High School made excellent work 
benches. 

“Throughout the year the seventh and eighth grades 
of both schools have had regular instruction, one hour 
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per week. Forty boys and thirty-four girls have taken 
the course. The initial expense in setting these pupils to 
work, including eight dozen sloyd knives, four dozen try- 
squares, four dozen coping saws, one rip-saw, two mitre- 
boxes and whitewood lumber was $46.78. The addition- 
al expense to carry the work through the year was about 
$38.00, making the total expense about $84.78. 

“In May of this year, the girls of the two schools 
gave a ‘Girls’ Program’ as a sequel to thé ‘Boys’ Pro- 
gram, which netted $28.45, and this was followed by a 
‘Primary Program,’ which netted $26.50, both of which 
amounts were turned over to the treasurer of the fund. 
We have thus raised for manual training purposes by 
public exercises $103.14, of which $84.78 has been ex- 
pended. This expense does not include $15.00 which the 
Board has paid for one dozen vises, nor the lumber for a 
dozen work benches. 

“Of this material which the Board purchased 
for work benches, the boys of Lincoln School have made, 
out of school hours, five benches, and enough material is 
on hand for seven more benches. The boys made these 
benches entirely themselves and they would be pleased to 
have the Board test the ‘plumbness’ and ‘squareness’ with 
which they stand in the world and their fitness to meet 
a young workman’s needs. 

“I very much regret that at the present writing I 
have not access to all the bills above mentioned, but I am 
safe in saying that the total expense of conducting our 
first year’s work in manual training was less than $110.00, 
and the greater portion of this amount is in tools and 
benches, and thus available for future work.” 

One other report from the field of an actual exper- 
rence in the question of cost and maintenance may prove 
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helpful. The following quotation is from the thirty- 
fourth annual report of the Public Schools of Columbus, 
Gast 


“The original equipment of twelve benches with the neces- 
sary tools was $166.00. This included for each bench, 1 jack 
plane, 1 smooth plane, 1 block plane, 1 1-inch chisel, 1 2-foot rule, 
I sty square, I marking gauge, I back saw. Also for 
general use I rip and I cross-cut saw, brace and bit, screw- 
drivers, nail sets, etc., 6 hammers, 6 %-inch chisels. During 
this year additional tools to the amount of $30.00 have been pur- 
chased. These include rip and cross-cut saws, 2 of each; 6 skew 
chisels, 6 mallets, 6 bench brushes, 30 pencil compasses, a rachet 
brace, building square, two turning saws, 12 %-inch chisels, 12 
\%-inch chisels, 6 files, 2 gouges, I grindstone. The supplies for 
consumption, including lumber, hardware, sandpaper, glue, etc., 
have cost about $140.00, which for 140 boys, the average number, 
amounts to $1.00 a pupil.” 


Demonstration Space. 


It is customary, in a well-equipped shop, to reserve a 
portion of the room for demonstration purposes. If the 
available space will not permit of this reservation it may 
be dispensed with. The equipment consists of seats or 
benches for the number of pupils in the class, a work 
bench and complement of tools for the teacher, and a 
blackboard. Simple wooden benches, with backs, will 
suffice for the seating of the class. They should be 
arranged on a raised platform of two or three tiers to 


afford each pupil an unobstructed view of the demonstra- 
tion work, 

The entire demonstration outfit, exclusive of the 
teacher’s work bench and tools, can be supplied at from 
$40 to $8o. 

-The demonstration theatre in one of the shops at the 
Mechanic Arts High School in Boston, is shown in Fig 
38. 

Glue and Stain Bench. 


At the left in Fig 23 is shown a glue and stain bench. 
A working drawing of a somewhat similar bench is 
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shown in Fig 21. It contains lockers for the storage of 
materials. The lockers may be dispensed with, in which 
case the materials in use may be placed on the shelf and 
the stock that is kept on hand can be stored in the storage 
room. The equipment consists of a glue pot and means 
for heating it. An ordinary gas stove, at 25 cents, will 
serve for heating purposes. Where gas is not available 
a kerosene glue heater may be substituted, costing for a 
one-pint pot, $1.00 or for one-quart pot, $1.50. A one- 
quart porcelain enameled glue pot retails for 53 cents. 
A two-quart steam glue heater, fitted with pipe for steam, 
overflow pipe. brass bib-cock for drawing water from 
tank, and stand can be had for $7.00. There is not suffi- 
cient use for glue in ordinary school work to justify the 


VISE mye ANVIL. vise 
i 1 


Fig 22. Metal Working Bench. 


installation of the steam glue heater. Besides the clamps 
listed in the general tool list a number of large cabinet 
clamps should be provided if large projects are a part of 
the course. A glue and stain bench may cost about 


$35.00. 
Metal Working Bench. 


There is more or less simple metal-work introduced 
in connection with the constructive wood-work. A strong 
bench equipped with a machinist’s vise will meet the 
requirement. The form of vise having an anvil cast with 
it will be found serviceable. The bench can be installed 
for $15.00. A metal-working bench, with tools, is shown 
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to the left of the general tool panel in Fig. 23. A work: 
ing drawing of such a bench is shown in Fig. 22. 
Display Panels. 

The wall space about the room may advantageously 
serve for panels for the display of specimen woods, cones 
and leaves, a typical course in bench-work, and for gen- 
eral tools. 


General Tools. 


A compactly arranged panel of general tools may be 
conveniently placed with relation to the work benches. 
Such a panel is illustrated in Fig 23. 

The attempt has been made to arrange the following 
list of general tools in the order of their importance and 
desirability, so that, when necessary, curtailment may be 
made with least danger of impairing the efficiency of the 
equipment : 


1B (HOSSAAGE SENS, DO GNOMAUS, saoocoognecntccowoucacesoct $ 10.59 
ED MAUATIVELS caine ose eee oe RO TOY RO OR rote 4.46 
12-bit braces; Os .ore7 © Sweep ye caeie mute terete eee 9.51 
12 auger bits, Dee oa usb ERTS OS oe Oe 1.98 
2 aes ee et eS tm om slo meneedls wo eio Blo 
6 i < ¥", Ne hoe SS ch Gonn8 bee 1.85 
2 : : Ya", Seon nikris hearin de usa en amernaiekag Ree nae 2.16 
‘ ee 2.82 
3 centre Le Mae ater ner oe eRe eS GAS CeO STAC 52 
(os Nig 0)| Ca Sa PU OL MRE ey Ne och GON OM ca Arne eica eino diac: 52 
et Se 232 cee: Sh Pisa Nie RO an oO 6 
6rcountersinks: 1409 aes ree ees ee S 
12. SChewdrivers,, 6 tere. cease ook a eae eee 2.43 
A otad” aves Wes ee ere see Gera We err eee re ee sit} 
3 & TU Pe aioe git ool RE Og a ETT eC a B 
12 Canvierouskewrchisels7 Winery sens tener ieee ve 
ia NSIS CO TR in| Soppogbdaabonknoouseboosn ley 
Sr EuUEMING Sai wis, weet ex 60/6 ea eae eae 6.88 
Ay, Coaneiscesy (isiley jacanell AUN), cso cenccouseeace 2.08 
12 hand) screws, (of tion clamips ye eae airmen te eee 3.60 
12..Pirmer: chisels, 72272 Sen ee ee eee 2.42 
6 : gouges, RB, Bis Ie SSH O DR oe IS CEE 1.66 
6 % 7 re oa haan oA nae a 1.96 
4 VO AGING INGO), og no boogdadennsons Ley 
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Ag OMMIEONG DC VElSte ane erat econ & nicl Pore eae x teOpi 
4 oil-stones, 2” x 8” mounted, .......... estan eae 2.85 
A lms @llecang, IN@s Ts cocosocccencosonaver aN Secey: eoh as .65 
A \Wasmiim, Guests SMS; Loan ceded ss0cearseebaanase se 28 
it SSE Or eanmines iol GMS, coccnnscce She OC ay eee Meas 61 
ORcimootiy planeswibaileyssmN Outen ern ta es anew 15.88 
G CANS: SemNes (ONS Siel Gnowtwel)), cacanceassoconacan 25 
2 mortise gauges, rosewood, Stanley’s No. 77, .......... 78 
SSIS Orr Wsknalitner GHKOKS, 4505 ohooon6s AGS Seer eee enna ae 

DRPAD DEL Map AM Gmmern ets ecteet sec ot oy iain scree 9 che cn keh ot 79 
gal Ove Ty eSMUaATey coneraeiieh cece ee Sere eS dy gee certo 34 
BaD Uri SW eLs querer cee cte tin tet ce ieee acto Be operon 61 
2 key-hole saws, iron handle, 55 OOO DOE eae nee Sse Re .21 
6 wing dividers, INO= 5. ss-s.s5--0. Ns, Se Oo RetE ers 5 
12 nail-sets (hollow points), “knurled, OS Arhanes atu vaoe beter. .9O 


Fig. 23. View in Wood Working Shop, showing General Tool Panel, 
Metal Working Bench and Stain Bench. 


12 hand bastard files, octagon handles, .................. 2.08 


Oe 8 sk TWIN SROCMCL, 5 oo a0008 Le es FL 30 
SATIS (CAREGIG,, G oetercoo clo omodobe boa ou oaN BOC Meier c nie oie Bete .46 
‘S SGUIIGIS:  asecqndcoundduceah cloaca Patna sa Paster NORE OTTS 56 


Economics of Manual Training. 


Je poeMNe COlUshee IG, cneounmetoucdaoscccunencudLsooonte 61 
PD, Clooney Slava, WIIG’ INO. 7) oaccacncceanovo nena sbone 1228 
Sloane Wigs, Bao wey sosconcanococonosnecnvaauos 1.22 
FY HOMUS™ [EIN - BRHUKESS INIGY Fh scccc sadco eu hecwe0 60 0ne 4.47 
T-EXPAanSiOn ubite) Ac el-cite scene oe ead eo reta ano 72 
in sale orep<, ILeKaexatornGS ING, IR; aobscoccoe scouscnaneane 6.30 
[iad den eats HW U ners Aer An een amoete aa eet ae online ay ade oC 58 
T 7=inch ‘dra wshav ese. sickest aeiesa sieberseveretays ercrepare eyetaus 47 
Te jeune CoM bhoerns, NCI YON 5 cae coansodccoeneondeoeuosor 260 
T matching plames oder cisccue tree se ede ace ce eo lege tt ous topes erate 1.53 
T plow, Stanley's Now 455.21 erences aaa 4.86 
In addition: 
Teenindstone ws com pletees. 1a soc ore e eerie 12.65 
TSlue=pOtcOUtTEN pau nsec co heterotic 4.00 
Motalecostao: stullcenerale toolmoutiite ei eee $129.50 


There are two or three large general tools that form a 
group by themselves in that each of them may be driven 
by power. The first of these is the grindstone. The 
stones are supplied in numerous diameters, and of varying 
widths of face. A stone for school purposes should be at 
least 18 inches in diameter and have a face of 2% inches 
in width. A stone of this size, mounted on a hardwood 
frame, with treadle and handle sells for about $5.00. A 
30 x 4 inch stone, mounted on an iron frame, with adjust- 
able tool rest, truing attachment, water pot, and pulley for 
power, lists at $24.00. The same combination without 
truing attachment, but arranged for hand and foot power, 
is quoted at $20.00. 

A hand and foot power circular saw, with 7-inch 
saw—both rip and cross-cut—weighing complete about 
330 lbs., and suitable for most purposes for which a cir- 
cular saw is required in a school-shop, may be had for 
$60.00. A first class power saw suited to meet all shop 
requirements costs about $175.00. 

A foot-power band saw, capable of cutting a 40-inch 
circle, having a table 22 x 22 inches, and weighing 350 
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Ibs., costs $65. A similar power saw costs about the 
same. 
: A power planer is a desirable but not a strictly nec- 
essary addition to the equipment. 


Specimen Woods. 


A desirabie adjunct to a wood-working room is a dis- 
play of the woods in general use in constructive work. 
Such a display is distinctly educational, and also has an 


Fig. 24, A Panel of the Cones of the Evergreens. 


appropriate decorative value. Various methods of prepar- 
ing the specimens suggest themselves. The woods may be 
cut into small slabs of about 4” x 10” x 4%”. One half may 
be varnished to show the relative effect of the natural and 
finished wood. A small eyelet in the top will permit of 
hanging the specimen in place, and of its ready inspection. 
If the panel is covered with some dark material, as green 
baize, the woods will be thrown in relief. Long panels, 
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holding single rows of specimens, may be effectively dis- 
tributed on otherwise unutilized wall spaces. 


Specimen Cones, Etc. 


The same motives prompting the display of speci- 
men woods would suggest a display of the cones of the 
various evergreens, their needles, etc., and also of pressed 
leaves of the hard woods. Fig. 24 shows a panel arranged 
to illustrate the softwood series of cones. 

Typical Course. 


A part of the upper wall space might be used for a 
display-panel of a typical class course. Such a display 
would be found of use in giving a visitor an insight into 
the kind of work pursued by the class. 

Bulletin. 

A plain panel of soft wood, or of cork-mat, placed 

near the entrance door, may serve as a bulletin board. 


Storage. 
Lumber should be stored, if possible in a separate 
room, as suggested above under the caption “storage- 
room.” 


Finished Work. 


Finished work, which it is desired to keep at the 
school, may also be stored in the pigeon-holes provided 
in the regular storage-room, or in similar pigeon-holes 
in the teacher’s room. 

Work in Process of Construction. 


For the storage of partly finished work, each student 
should be supplied with a separate pigeon-hole in a cab- 
inet. The size of these pigeon-holes is largely determined 
by the size of the work constructed. This does not apply 
to large special pieces as a chair or desk, which must be 
stored as best they may be in any available space. The 
number of pigeon-holes to be provided is dependent upon 
the number of classes using the room during any one 
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school term and the number of pupils in each class. In 
Fig. 25 is shown a drawing of a cabinet designed to 
accommodate three classes of 24 pupils each. It will be 


Wd Ae SS 


Fig.2s5. Lockers for Wood Working Room. 


noticed that the pigeon-holes are arranged in groups of 
six, each group having a separate lid. The dimensions 
given for the pigeon-holes have been found to meet the 
requirements. 

Nails and Screws. 

To accommodate the numerous sizes of nails and 
screws required a separate cabinet of small drawers may 
be provided. 

Blue Prints. 

If blue-prints are used, a cabinet composed of pigeon- 
holes, each hole being a trifle higher and deeper than the 
size of the blue-print and wide enough to hold all the 
prints of one kind, will be found convenient. Or a sim- 
ilar provision might be made by having the prints lie flat. 
Some of the large pigeon-holes in the storage-room or 
the teacher’s room might be subdivided to meet the 
requirement. 
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The blue-print may well be dispensed with altogether, 
and in lieu, the student may work from his own drawing, 
or from the blackboard drawing made by the teacher as 
a part of his demonstration. 


Decorations. 

Before leaving the question of the furnishing of the 
room it may not be out of place to add a suggestion or 
two regarding the further decoration of the room, and 
for devices to add to the broader appreciation of the work. 
The panels of specimen woods, cones, etc., form a dis- 
tinctively decorative feature which may be further 
enhanced by photographs of lumbering industries, for- 
est scenes and allied subjects. A set of prints of the prin- 
cipal lumber-furnishing trees, with enlarged detailed 
views of their leaves and bark, is a well-known publica- 
tion. These prints, framed, are an effective addition to 
the room. A table, with a book and magazine rack, sup- 
plied with a few books on wood-working and some papers 
or magazines containing working-drawings of simple 
objects, is also suggested as a device to broaden the inter- 
est of the pupil in his shop-work. There are a few books 
on wood-working that make a direct appeal to boy nature 
and also one or two periodicals that emphasize construc- 
tive wood-work for boys in a way that is very real to the 
boy. The wise teacher knows the value of the use of 
these adjuncts to his work; knows the influence of sympa- 
thetic mutual interest in the wider outlook upon the work 
at hand. Therefore a suggestion of an equipment that 
may aid in bringing a pupil more closely in touch with 
the significance and bearing of his work may be germane. 

Touching upon this question of room decoration, Mr. 
Albert H. Leake, Inspector of Technical Education, 
Ontario, says :* 


‘Manual Training in Canada’’—Manual Training Magazine, April, 1904. 
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“In the vast majority of cases the centres are almost 
ideal in character, and in one or two instances where 
rather unsuitable rooms were the only ones available, no 
expense was spared to make them efficient. In many 
places outside of Canada but little attention is paid to the 
general appearance of the manual-training room, and the 
typical room has been as unlovely and barn-like a place as 
it could be made. Here we have proceeded on somewhat 
different lines. We believe, and believe strongly, that the 
influence of the place in which a boy works leaves its im- 
press on both the character of the boy and the quality of 
his work, and in conformity with this idea we have 
sought to make our rooms bright and attractive, devoting 
special attention to their decoration, though everything 
that has not a direct bearing on the work has been rigidly 
excluded. Specimens of timber, sections of trees, ex- 
amples of work, and photographs have been liberally sup- 
plied. The actual course of models being taken is dis- 
played by means of large drawings around the room. 
These are very effectively and economically prepared 
with white chalk on ordinary wall-paper. Every kind of 
tool in use has been taken apart, and the separated parts 
mounted and properly named. It is surprising what an 
effect illustrations of this kind have in stimulating a 
healthy curiosity in the minds of the boys.” 

Maintenance. 

The cost of maintenance is largely dependent upon 
the cost of lumber. There are other items, as hardware 
and the replacing of worn out or broken tools, but the 
chief item is that of stock. The kind of stock used, 
as well as its cost, varies greatly in different sec- 
tions of the country, and as the reader may 
readily obtain the price of lumber in the local market, 
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any attempt to quote prices here for different localities 
would be of but secondary help. In the vicinity of New 
York white pine and white wood are most frequently used. 
Gum-wood, bass-wood and cypress are also used to less 
extent. It is desirable that all lumber used should be of 
good quality and free from knots. The lumber should be 
planed at the mill, and also cut-up into sizes for class use 
if there is no provision at the school for doing the work. 

A considerable item in the cost of maintenance of all 
shop work is the depreciation of tools, benches, and other 
fixtures through loss and wear. 

A study of one equipment over a period of ten years 
and another over six years would seem to indicate that 
IO per cent. is a conservative estimate of this factor. In 
many cases the loss would undoubtedly fall below this 
proportion. 

In an endeavor to ascertain the cost per pupil for 
materials used in the bench work, the following table has 
been compiled. It will be noticed that there exists a 
very wide range in the costs given: from 21 cents in Los 
Angeles to $2.35 in Chicago. The work is that of the 
seventh and eighth grades: 


No. of Cost per 
Pupils. Pupil. 


Gleveland BOs seer een ante eee 900 B 

ANC eelOR Oe CA were nc OMe hS coms ho SUbma nets eG 1095 68 
Sprimeteld ve Dllsrs ee eect series eer eran ere 1.40 
Chi CaSO pal i eer eee ee cy ap ree eee 4231 ALets 
INiiomiaKeeNOVoNNG. INEM. Gxcocodcaeocsobudaseaeoo‘e 1108 .40 
Carthaces IMG sess cncrotan Speers r tr ree te eee eae 69 25 
Los tAne eles Galva ater cer wera eee eer 2005 .21 
Columbus Gave a eee ee tree ee 200 .30 
liga nor INewsaIA, IMS oo bocasonecoogoooceso0s 24 m3 
Homestead so Paeeenn e eee er eee ee 120 .40 
Baltimore Polytechnic Institute .............. 270 Ali 
Carlstadt} NN Jee ea cs cee riee ee eee ee ees 35 1.00 
Montclair NS peace eee cee ee eer eee 80 .30 
Newark (NPS 5 acl Na eeceee ttre eee eee 975 633 
Red Banks sING Je case ee eee ere ee eee go 25 
Goncord) -Massy a ai.ras a ene Aree ree ee 1.00 
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ema Sewell, ING We Goose sacmoso.cas case Bii 1.35 
Malitoritmyl la Sommerer Gari ate ess somthep. asec nine 85 45 
INaticle Vita SS ee tartare sayaricioere eeshacesen teen rm serie 60 1.00 
IB eWistoni pele merase pista ntine crore cree 138 .70 


Average cost per pupil, $0.67. 

The following detailed list of work-shop supplies will 
be found valuable as a reference list. The items and 
prices are selected from a school supply list. The prices 
quoted are wholesale and can be obtained only when large 
orders are given. This accour.ts for the discrepancy 
between these prices and the prices given for similar 
items above. The above prices are retail for small quan- 


tities and are always subject to discount for large orders: 
Awls, Scratch Awl, 2% in., forged blade, maplewood han- 


ICMR GACH meray tee Cee ee RT en te tet NL ee agen 0334 
Benches, as per Specifications and Drawings, each ...... 30.99 
Bits, Cast Steel, Bright, Center. 

SUOMI TCIM terme ee oc ok eee Seen Se eee 04 

WA TAMAR ACEC pee eOIc DoS AR AE eta CIN ook oie eae 05 

5 / Sia TIP 21 Cl ear eet ae teen teat y syn) an. SO ch pers eo 05 

Ws. et licg MEENG a hee 18h ree kee ON ee ae ee UI Gncee ot eran Ph on Ae .06 

ie SUDA CANINE ME Ge ot caSlomnar Ot roRhn Sa ce rir een Sears 07 
Bits, expansive (Small), boring from % in. to 134 in., each Si 
pits, Gimlet, 2-32 in., 4-32 in., 6-32 in., 8-32 in., each...... 05 
BUS, SOryciMnnsr, CACM os o¢ dhe deooseounonodag vopecdocor 05 
SESS). ‘SUDlips GORTSG Wether pers OR aROT: Craton ROR OPE eerie Rae oe 09s 
OnslOy thls (SVC. ton pene meneame aoe SORA OO Ia OORT ERE 10% 
SIGS Sites GEEK) “Rai, Sear norea Aaee rcs enon tere wee core teeta cae 11% 
TROPA Os Sh alpust Se VCl 0a, Sree ean RE ae er oa SORE ne Mea en 12% 
Bladess form ErepeSawsn Noss pemdoOzae ae OU 
Blades, for Hack Saws, ING, WSR GOH, sncocsdoacedooee 134 
Boxes, Mitre, for molding, 24 to 4 inches, each OC = awe) 
Braces, 6 in. Siew, lela, CxOM oosscaqoascucccae 33 
BEESeS, Warns), 10 tm, Welt, GAG sooo poouseuysnnancocon SOMA 
YUU, IBTAISG, 7 iim, snGlelle, WSO ley soon coscunnn coo onc. .06 


Chisels, 5% in. from bolster to point, best quality, handled 
with applewood handles and sharpened: 


iE” Satine ASP Vol ley eo vane oh ne ork Sree CRU Os ear EAP re a ee Br Rr 21% 
WE ah degC KGS oltre eeRaG, Oo ClO RC OIG -O Tas CEA FOr enc A7Y% 
SUG Wanaer Tel UT « Aetdtd oA aaa Dee waa ET ee Gre aes eon ear 13% 
Glorhiwemery.NoOsmOOnton Ll). petetcatlmrm sara ee 
Countersinks, rose countersink, case steel, % in. each.. .0834 
Dividers, winged, 6 in., heavy polished cast-steel joint and 
CO LHES CHOW ARCA CITeey rn ee One rroetone lois alata er speiirensts casi 1034 
Drewes, WWiereral, 4A choy, {OGIP ICI) BHXEO ooo on nn onosnoanonboe 10% 
Dowelss OOds Gill. per TOO TéGt ys csia. arse see noeoves a L194 


83 


Economics of Manual Training. 


Dowelsw Wood seint.« pereloo) tectanrmcant re terre eee 1334 
Emery, Nos. 40 to 150, in 10 lb. cans (can included), per 

(oy sae Peed aN de Pear en he CERN SIAL G CAH Oth 55 
Eilesweilatibastand wa lOjeIt ec Glimmers teeta eee etter 1034 
Iles, IRE Gaeoreal Cole 1K) tim, GAS cecconddeucoounsscet 12% 
Hiless Elalf=round sbastand) -1On 11s mea Clipart 14 
HilesosElalt-round second actit, sLOmi-s each meee eee 15% 
HilesssRotiid a bastand sl Omith mea climes syerere tate eee 0834 
Miles =o-sqtiarestapern smooth Onin cache ee eerie eit: 05 
Files, for Saw-filing Vises, 12% in. jaws, each ........ .05 
Gauges: Bit, gauges! for bits up to 1 im, each .-.5.-..... ae 
Gauges, Boxwood, plaited head, brass thumbscrews and 

SHOE HRCA Che te ee tetk rasta eee eee es sn trorat tare ses een aen 18 
Glue, Liquid, Fish, in gallon quantities (can included), per 

Sal Rear cv ern evead nonsense hag eens ee eR ees AR Pe See 1.19 


Gouges, 5% in. from bolster to point, best quality, handled 
with apple wood handles, and sharpened: 


SA Tit ROACH ecchran snares cits eee ee Oe EC eee 24 
Er ab Sia RoOANe ol imran DORE Or tecne oe AS wate eran Ca oR boarie dooms tee Bi 
DAMA TEACH So cistee mothers cee icke et aaa le ee eae oases ete te 1834 
Grinder aChiseleach tae ntacteasaa tr rie eee ene 541% 
Flammiers @lawiricach: watteer mc Fen eee eee 35 
Hammers, eens caches comic stars mea ee .30 
Hammenrseelackw Cla weseachancessee atinttes a aaion serrreetee 10% 
Handles, Chisel, for tanged chisels, assorted, applewood, 

brassmtubes tenn tl em perm dO7zamrptaaer re iiieeiretietters 19% 
Platchetst45 it eachimrtaan cra sees entree nee ene Pare aie. Sisars 22 
IBloe) eS. ual WSS, Taye GVA int, NSE COZ coaccssscodocnec 0534 
Knives, Sloyd, 3 in. blade, extra quality, each ......... .17% 
IGSKes, Sueel, vA ii, Sie Ow 274 WSP-SSE coco ncoasaneouedoc 1.16 
Levels, 24 in., cherry, areh top plates, 2 side views, polished, 

Fev cls a eRe ee inten Steal eee eft fe kN OR Aes cee 3034 
Trockss (per . COZ ste wetannon oc oe elo EEE RS eee RISC 1.43 
Mallets tRound i eachti awe nse tr ere eee meee .14 
Nails Gut, s4due per LOOmIbSie nen sass ree ntine eerie eee 2.75 
Nails SiC ut Od perm Om Ss eae ane ttee ieee acre ee 2.65 
eM, (mG, tstaly jee WOO) MNS, sc csondsconcpacss seoncanses 2.55 
News, (Gitte, WO, ISP MEO ING, ooopceooonactooeoes Ge ae ae te 2.50 
Neils Wises oreaACls. 5 stal.. ING, 16S}, forae MND, acoso ccecoenene- 0714 
INGUIN, WSIS DIAC. GAA ING, WS, FNS Ws cc acccaeo ces osoon .06 
ING, WER lorecenGIOGT Wik, ING), GA, SE Wn oo oac coanacoesone .05 
ING, WAGES lomaals, 147%, tomy, ING, WG, WEE WO coccecesnocnnnsan Of 
INNIS NSO, 1A thas IN@, WA WEP WDs.cooceuodscnooe Goon owe 03% 
INEM, MWe HAYA Shots, ING, 1, GSE MO, coe acsscsescasocsanond 03% 
INGUIN, TEveaiSleNtake, 14S This TC Ws gocgdo on cose vooeuoucouae 04 
Niumbersm steels 4 sineesetrOn Ompein ce uae aera ee 39 
Oil, Boiled, in 1 gallon cans (including can), per gal...... 62 
Oil, Hard, in 1 gallon cans (including can), per gal....... 1.18 
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Oil, Sperm, best quality, 1 gallon cans (including can), 


De Ig Cal erie ue etre ecroaetanns, sures vn Gah eee ee ee 85 
Giller, TRS8. Th Why GAENeoocochonoestaocowanoucns sdoense 16% 
Paper, Sand, Nos. 00 to SO peDeh REAM ar camincic spe shee ehcaiere 1.55 
Paint (ground), per Ib. can: 

ISSEKG Se ig Me Sine Rey Noe eh en ae ee ath ornate ate Mined eae Aig) 

| OCR HAIG STIL NS aeeiah aco Nous cite it ee oe On MN ic .10 

BS Ui gO DCR me nee Sie ec: pet ea ae .10 

| NEVINS OS) GIS) Ohta gel pet ane, eee per die silt 

DCC Ince an cae Romer ee ere) eo alee oe ais 

ChromemGreengenge ca eee re Loe eee ee 10 

Cobalte lice mance. cet eae ee oe ee .30 
Planes, Block, 6 in., iron, nickel-plated, nickel font. 134 

iiemCa Clie sme. ee crn een fe we ne ene i ee OF 61 
CMDS LOR AIOE DDG, CHONG oonodhocancnoseaccvavcccone 09% 
Planes, Combination, No. 45, adjustable, machine, heading, 

plOweandeslidinssplane seach mere eee et ae ee ase 4.52 
Planes, Fore, iron, adjustable, 14S) ht, ABR Tl GEXA Oso 5.6 ono0 4 1.58 
Cutters for above plane, each. Reed Mm arshie stone aM Les 
Planes, Jack, wood, 15 in., 2 in., , each Ie MO nro cts eer ee 81 
Cutters for above plane, each Sac reninccia Chote aoe aac 14 
Planes, Smoothing, iron, 8 in., adjustable, 134 in., each.... 1.06 
Cuttersmiowaboverplanemea chp eee aise tee sug) 
niatesebacingsironeplaneds i2xi2x34 in. each .a.4-5 eae 305 
Plyers, 4% in., flat nose, black, best quality, each......... 06% 
Plyers, combination cutting and gas, polished, each....... 54 
IPAs. ROWING! TONS AI co owe ownoeoe ses ouandnoeeocaues 06% 
IEA ONG, Memo, Cakes cecans. ou oumosmoon bbs ouon book 04 
Eun Ghiees Phim ome ea temrean aes sey eosin chemo cee reoe nee eet es 16% 
Rasps, Half-round, medium cut, Io in., each.............. 21 
Rasps, Half-round, fine cut, 10 in., each. 27 
Rulers, Boxwood, 2 ft., 4 fold, arch joint, bound, 8th and 

16ths, GEYS liberate eer Nor is CIS CAAT ORIOL ME: 
Rilersmoteche24uinemotadtiatedmeach anata erie 20 
Saws, Back, Io in., for wood, cast steel, blue back, apple- 

wood handle, polished edges, 3 brass screws, each.... .60 
Saws, Cross cut, first quality, cast steel blades, beech 

handle, polished handle, 4 screws, 9 points, 18 inch., 

CEN UNE Ac rete SE xD RLM ere OAR ar amie meee 61 
Sawis mm bar et mea Cte ener se iterseeee oie Mralrerg eotela etalon Sewers) oie ae 44 
Says mlackews tata NiO Om Cac Mere metre ier tes free ents otise orate 59 
Saws, Nest of, Pruning, Compass, Keyhole, beech handle 

NolishedMed sess Peneceta-memn cole ak cases acess cctenes 48 
Saws, Rip, 20 in., 8 points, first quality, rubbed, cast steel 

blade, beech handle, polished edges, 4 screws, each .71 
Saws, Siagoomine, BEOk, GiSilarcoovosocnsoussocuactoones Be 
Saws, Sinaiqnemine, Cross Cue, GXSNc oso soagsoscunoon ounce PB 
Saris, Sinan, IRS, GAC 505 ca0c5sns5 eno G0 Odo ba obOar 23 
Somer, Gical, xs tt, GAIN coogoncandoooos osu oosocouG oor 0334 
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Screw Drivers, 4-in. round blade, ebonized handle, each.... 
Screws Drivers 10-in bladeweachtyajaaciiere rior rte 
Soraiy IDES, Bypaiin. WAGE. ENN ou soo nus ood oeaoaooces 
Screws wilands 1o-imeroiledenimplemeachier scree mera een 
Sorws, Wein, Oilleal mele; CACNccccoccudcncocconcgoguce 
Screws, Wood, flat head, brass, Va ie NiOme DeG euOSSmeee 
Screws, Round Head, brass, Y-in., No. PEASY LACS, on oo c 
Screws, ney Head, Bright: 
WA vty AMIN On 235 DC La Gil OS Sua arevotae: aes osu nea oer Neve ee Pa reat 
4 in., INGIEG DER) SLOSS strana cvarecsare sips as Semone rs crate 
Sine NO 7 PCL LOSSe suc ence hei ecra eee eee 
Deine y NOM OM pPCheehOSS aa were center ries nr iecerereeeter 
Kaiti wN Oa OePEl -OrOSS meter a ean ieee ae rennin eke ee 
LUA Mine NOR 75 DeLee lOSS ever crane me yaeieecrerte ny ark 
TAs! Ow LO pei Cl OSS. eam eterae se orto te aie ee 
THI e NOP DCL Lo LOSS uae tne tee Ocal nie coe een ners 
1 Stiles. INGE MORNE TSR yo ccopmoagea cae oo Gaur odaou 
134 a INGA OW: DP CLNOTOSS nyaca crave cisuneice teacher Oene re 
54 M1. NO. cLT, Per QTOSS i oe. ci wale ae teeter ee 
Zain ne OP PELVSTOSS cctomereroie may selec Matocc ern sane 
2 in. INO In, per fee ELEM OTEENCRE Nat 3B CEST RR TO CCeaS 
Screw, Round Head, Blued: 
Weddin INKO Rema Nieto TONS on ua ean bia nls BUN Bows Ope on 
ICini se NOLS. Pers CLOSSsuat4 womaycie scnlere eke tena eth aE eee 
SV abate, INIGh A; SeaTac oot uScdso cue coobOuMcaaaE mos 
[Si AN OA.O SP CEROLOSS sopra ae Actor are ieee 
Sho. INGE ash MOE eeRONS oom) 6 GOS Goaoethonsokedaoode 
14 in., No. Fe PELeenOSSer an cavarrerec tier: AEN meme ees 
14 in., IN OR MOMDSERCTOS Sa a ere aie eet cocina arcuate 
Tei NG eOmip CL eChOSSs males inte aetnick reer ie 
LOVE ib ANG MOH (SMS RONG pon ion bE omo DEnicos 00s oop ee 
USA cabal, INKCS Mog Nels {IACI om b Conoco coowocds Hons SHOE 
LA, Shih, INGE LMS (NSP AROS Woes God Beacon dosooeducesaon 
Pet IN OPae Avie ORR Mon nigtin Does oe benooe oles ccnowe 6 
2) ins NOUNS PersSrOSSnuac ms ce mere acrarors Wal woe 
Sets, Nail, % in., square, polished, round point, each...... 
Sercy SENG Ole lieveuel Genes GAM. co.cos dagownoondoSshoo net 
Squares, Try, 6-in., nickel-plated, iron stock, graduated 
steel blade, square inside and outside, each........... 
Squares, Try, 1I5-in., rosewood, brass-faced, graduated, 
Sop SANGL Gueell lanl, CAOM. on sooscanosacooanococouces 
Spokershave: 6-ttn bladeweachennc Meee are reere 
Stones, Grind, 24-in., iron frame, with treadle, steel arbor, 
babbit metal journals, tool rest, trough and drip can, 
(aie) WENT OR ORO T, COOM COE nine do A eeBOUSD Sow Moe 
Stones, Grind, Sundries: 
INH COOMMENE, CHO, sooo ooccgrecnvovousosscocuoens 
Bucket manmade Shite daneachn est erie ete 
‘readle, ach, Pitas). sts ons ee eee 
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Stones, Oil, Red Washita, unmounted, 8x2x1% in. each .32% 
Stones, Oil, Red Washita slips, 4x2 in., round edges, each .o09 
Tools, Carving, set of six assorted, with oil and slipstone, 

and one carver’s marker, handled with round handles, 

DCMS CURR caeeccds ps chon, ene tee eee eID ne eee liter ane 2.16 
Tray, Whittling, to be furnished with steel try square, 3 in. 

boxwood gauge, 5 in. sloyd knife, best quality, each... 1.20 


Venom Bao Welln, NP SE. OCs onan oscnoadaanacned 04 
Wenesning, Maines, DSP SGb WOES 64asanascnnnsooosncher 04 
WeneerincasViaplemper sqmootnn neater ai orl ros 
Veneering, Wihitestiolly, per ted: 1o0te tiie open Re neers: .00 
WSS Mea I AWSs Cache yet nace Series cm Stee cc aeMeaceare inter 1.39 
Wises, Seniciiltine,, 1295 tint, aii, CHCMb o. Soc goo acccocscueo Usd 
Wares ces ep etal Dnata yet mmc Ones omucitccmcae 1 arc ce ane 2 
Wryiaetehra rd sstinishis perel be ner ccrece sees niet. ermeve siete erences 2 
Wood: 
7% in. Clear Ash, Io in. wide, dressed both ee in 
Bult, (SMAVNS, SE SRUWS Ol BS MIGECS. oo 00 7.50 
Ym in. Bass Wood, clear, dressed both sides, in eneniks. 
4x9 in., per und tet laa eee maton ee 1.10 
3-16 in. Bass Wood, clear, dressed both sides, in 
lemme, 4540) hol, joc Inrorcbhiecl, 65 acsoscnccasuoac0ae ren 
Y% in. Bass Wood, clear, dressed both sides, in blanks, 
AOD ile {Se INET nos aodon odd Oe Ccamoe CeCe nee 1.20 
54% in. Bass Wood, dressed both sides, in 3 ft. lengths, 
DeteChAleyOle2>mPleCeSummeen Geer a ecie senierae 5.50 
5-16 in. thick, 6 in. wide, 6 ft. long, Bass Wood, 
D.C Tees @ Olbberrncrene erste eee kote acre oe ren ake arses groan 04 
3% in. Gum Wood, dressed both sides, in 3 ft. lengths, 
DemeCralenO te 25 eplECE Scrsapat tue awa sue ors terous geass cites 5.75 
17% in. square Clear White Pine Joist, dressed four 
sides, in 3 ft. lengths, per crate of 25 pieces...... 4.25 
17% in. square Clear White Pine Joist, dressed four 
Shales, ital lovoenetel Weave, FREIP Hs conanacocoaegda ses 04 
3 in. square Clear White Pine Jot rough, in 3 ft. 
lengths, per crate of 25 pieces. ‘ . 8.50 
3 in. square Clear White Pine owe in board TSG 
ae (SIG. GUO cs aco REARS ue OND ina ee ee Stet .09 
3% in. Clear White Pine, dressed both sides, in 3 ft. 
lengthsepemcnateron 25 plecesammmne scien a 6.50 
3% in. Clear White Pine, dressed both sides, in board 
IGFET, SSP ahs oo ooo ena senso deobo Domo om ouDaaoK. .07 
% in: Clear White Pine, to to 12 in. wide, dressed 
poe sides, in board lengths, per sq. ft............ .09% 
% in. Clear White Pine, as above, in 3 ft. lengths, 
DEP GUO OF BE MECOSs ce s0000s docs s00n00q50000C 8.25 
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7% in. square White Pine Strips, dressed four sides, 


boardulenesths peralineal ite. = mnnira nae eres iter 02 
1% in. square Clear White Wood Joist, dressed four 
sides, in 3 ft. lengths, per crate of 25 pieces...... 4.00 
1% in. square Clear White Wood Joist, dressed four 
SNS, Thal lo betel NSarAIMS, NSH io soap on onmace sooo 04 
3¥ in. White Wood, dressed both sides, in 3 ft. lengths, 
DOMES Ci BS MEGS. asoccacwoouccosopcsdeusdor 5.00 
5% in. White Wood, dressed both sides, in board 
lengths, per sq. ft. Spice .06 
54 in. White Wood, as eee in ft. iene Se 
cfate Of 25) PieCeSm mms notre cr eer 5.50 
¥Y% in. square White Wood Strips, dressed four sides, 
boandulen othisamp etaal trea letters r teeter ere iene 014 


The specifications for the workshop benches of the 
New York City schools are as follows: 

“The following conditions apply to all the materials 
and work of every kind hereinafter named and described. 
All work to be in accordance with the specifications and 
plans. 

The Contractor to furnish all materials and perform 
all work necessary for the proper completion of the con- 
tract; all material to be of the best quality and the work 
performed in a first-class manner, and completed within 
45 working days after date of order. 

All the furniture hereinafter named is to be furnished 
and delivered in the workshop, fitted and secured in place 
as directed—and must be so constructed that it can be 
shipped in sections if necessary for convenience in hand- 
ling and delivering in place in the building. 

All Butts must be ball-tipped, polished cast brass, of 
specified sizes. 


All Locks must be cylinder locks, of “Yale” oz other 
approved make, and of suitable size—all locks to have two 
keys. 


Work Benches: The framework, doors and tops to 
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be of clear and thoroughly seasoned maple—the tops to 
be 234 inches thick, made of strips about 114 inches 
thick, glued together. Doors to be numbered from 1 to 
30 with black painted figures one inch in height; doors 
hung on 1% x 2 inch butts and secured by approved locks ; 


Fig. 26. Wood Carving Bench. 


every key to have a separate brass tag attached by metal 
ring; tag to be stamped with a number corresponding to 
that of the door which the attached key locks. 

Each bench to be fitted with two iron bench hooks and 
two “quick” action wood-worker’s vises of iron, to be of 
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approved make, with 10-inch jaws, to open 12 inches ; face 
of jaws to be planed smooth and faced with 1-inch maple. 
» The facing on the fast jaw must, when faced, be flush 
with edge of bench top. 

All necessary bolts and straps to be furnished, as 
shown on detail. Exposed woodwork of benches (except 
the tops) to be varnished two coats. Tops to be one 
coat of linseed oil.” 

An inventory of all tools and apparatus should be 
made by the teacher at the close of the school year. Blanks 
for the purpose may be supplied by the school authorities. 
Deficiencies in the equipment should be made up so that 
at the opening of the school term a full and complete 
working equipment is on hand. For this purpose, and 
also for the supplying of incidental needs, a form of 
requisition blank should be provided. The blank should 
contain a printed list of all tools and supplies in use, with 
blank spaces reserved in which to enter the number of 
each item required. 


Wood Carving. 

If desired, wood carving may be conducted in the 
wood-working shop by adding to the tool equipment 
twenty-four sets of carving tools listed at $3.25 per set. 
If a separate room is provided for wood carving regular 
carving benches, which range from three to five inches 
higher than the joinery bench, should be installed. Fig. 
26 represents a type of carving bench that lists at $8.00. 
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Wade Park Manual Training Center, Cleveland, Ohio. 


Manual Training Centres. 
VvVYV 


An efficient and economical provision for manual 
training equipment in the upper grammar grades is the 
establishment of manual training centres. These centres 
may consist of either one or two rooms in a school build- 
ing or a separate building erected solely for manual train- 
ing. The centre accommodates the pupils of a district 
comprised within a certain radius. In such an arrange- 
ment the manual training work is usually placed either 
during the first or last period of the school session, there- 
by causing a minimum loss of time in going and coming 
between the regular school and the manual training shop. 
For example, a pupil enrolled for the first morning period 
would report for manual training at nine o’clock, the 
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same as at his regular class room. He then loses only 
the time required to make the journey back to his regular 
school after he has had his work in manual training. 
Again, the boy having manual training during the last 
morning period goes direct to his home, thereby losing 
only the time required to reach the manual training 
school. 

A type of centre installed in a special building is found 


COOKING 


a ROOM 


Fig. 27. Wade Park Manual Training Centre ,Cleveland, Ohio. 


in the Wade Park Manual Training School, of Cleveland, 
Ohio, a view of which is shown on page 91, and plan in 
Eig: 27. 
The cost of the building and equipment is given 
below : 
Building, including mason and cut-stone work, car- 
penter work, painting, glazing, plumbing, gas-fitting, 
sewers, heating, and ventilating, galvanized iron 


work, tin and slate roofing, blackboards, and all extra 
WONKEON DUN CIT SS pe ere ACI rR eine ere toe $4,548.00 
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A TEDEUCHES Iara ede os WAG aee ok Eee Aer Cae ee 135.00 
TROIS) IS. GS cod epee aC OLA RE OPC tte 120.03 
UOOIIS, eS wien cet atic Nae pekaet hatt ehart ike een eRmnG 23.83 
ACOO IN Seschoolutablesanpee. eee oe een 65.00 
CASCHLOLECISI ES eran ene te oee 6 ote en ee clas 8.25 
SCANS WOR CANS Aine! ARON. 096 uk bono doogeoeocdsscoods 130.00 
DISH CCH ete ye ee oc er ee AS eae 47.39 
Gassandicoaleerancestany ey Meer ers set ch sins: Hartera tron 44.75 
powell etch ry ey i re ciN WN ne ie ean Oe ee 9.08 
Oiice md eskeerpens see owe tae eter Pace) eee nat. 8.75 
OV CH aITS tame OR ce whee ie er caters, Se item uen nakl e 6.00 
2). {EO NSS UENO Go eoranu Bye mato oat ae eas eee! eee 9.00 
Sundtiesmestitnatedearc tare asic tani ge en aan tee ore 30.00 

$5,185.98 


The building is equipped to accommodate from 600 to 
700 boys and girls, under the direction of two teachers. 
The pupils are divided into thirty classes, fifteen classes 
in wood work and fifteen in cooking. Fach class works 
one period of one and one-half hours each week. 

The cost of supplies, wood, drawing-paper, cooking 
materials, etc., averages about twenty-five cents per pupil 
per week. 

Another admirable type of the Manual Training 
centre is afforded by Evanston, Ill. (Figs. 28-30.) The 
following reference to the inception of the school and 
description of its equipment is taken from the prospectus 
of the school. 

“The Schools of Manual Training and Domestic 
Science in Evanston are the outgrowth of an offer on the 
part of two public spirited citizens to co-operate with the 
Board of Education in establishing such schools and pay- 
ing the salaries of the instructors. As a result of this 
co-operation an attractive building was erected near the 
centre of the district for the exclusive use of these depart- 
ments. No effort has been spared to make the housing, 
equipment, and instruction the best that modern standards 
can produce from artistic, sanitary, and scientific stand- 
points. 
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“The equipment of the kitchen laboratory is very 
complete in every detail. A great deal of time and 
thought has been expended upon this department with 
the result that it represents both beauty and utility in a 
high degree without suggesting an unwise or extrava- 
gant expenditure of money. All things considered it is 
probably the best equipped school of its kind in the 
country. 

“The room is large and sunny, being provided on three 
sides with fourteen large windows, and with a floor space 
30 by 50 feet. The artistic effect of the room has been 
enhanced by a color scheme of blue, white, cream, and 
mahogany, to suggest the style of an old Dutch kitchen. 
The walls are covered to the top of the doors with blue 
buckram so finished as to be easily cleaned. At the height 
of the doors a shelf extends around the room. The walls 
above the shelf, and the ceiling are a deep cream color. 
The windows are curtained with cream colored shades, 
and sash curtains of Russian crash in natural color edged 
with blue fringed gimp. The door and window frames 
and the shelf are painted ivory white, while the doors and 
base-boards are mahogany color. On the shelf extending 
around the room is an interesting collection of vases, 
plates, jars, etc., representing the wares of different 
nations. This collection will be added to from time to 
time. Three large cupboards with leaded glass doors in 
Dutch style are built across the corners and on one side 
of the room, and contain china in blue and white, and a 
food museum. 

“The furniture of the room includes twelve mahog- 
any chairs, a mahogany tea table for use when guests are 
entertained; a hooded gas range, large white tile icebox, 
teacher’s demonstration table, fitted with deep drawers 
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where chemicals and chemical apparatus are kept, a teach- 
er’s chair and supply table. The sinks are three in num- 
ber, all white porcelain, nickel trimmed. The laboratory 
table is in the form of a hollow square with complete 


Fig. 28. Manual Training Center, Evanston, III. 


equipment for 24 pupils. The front half of the tops of 
the tables is fine matched maple and the back half is of 
white vitrified tile, which affords a protection from the 
individual gas stoves and ovens. Each pupil has a drawer 
containing a complete equipment, also a drawer for food 
supplies, a bread board, cutting board, and seat, all fitting 
into the table. The legs of the table are nickel, and a 
nickel band two inches in width is carried all around the 
table as a support to the tile fittings and a finish to the 
edges of the tables. The floor is covered with linoleum 
of artistic design, carrying out the color scheme of the 


room. 
“The latest and most approved system of heating, 


lighting, ventilating, and plumbing has been installed. The 
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store rooms, toilet rooms, etc., are complete and in har- 


mony with the general equipment. 


In addition to the 


above the room is furnished with sets of meat charts, food 
charts, and a blackboard. 
_“The following is a complete list of the working equip- 
ment: 
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Tin, Granite and Iron Ware. 


Fifty lb. Columbia flour bin 
Pine granite double boilers 
Japanned tin pepper boxes 
Salt boxes 

Flour boxes, half-pint 
Sugar boxes, half-pint 
Spice boxes, set of 6 

Four qt. blue enamel bowls 
Tin collanders 

Half-pint granite coffee pots 
Measuring cups, half pt., 
3ds, 4ths 

Henis fruit presses 

Wire frying baskets 
Garbage pail and cover 
Iron cake griddles 

Iron dish cloths 

Blue enamel Berlin kettles, 
Half-pint granite sauce pans 
Two-qt. granite sauce pans 
Quart pans 

One-qt. blue enamel pitchers 
Small tin scoops 

Small wire strainers 


Small Utensils, 


2 134 in. biscuit cutters 
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Ditto cooky cutters 
Corkscrew 

Can opener 
Surprise eggbeaters 
Dover eggbeaters 
Meat fork 

Rogers Bros. dinner forks 
Small tin funnel 
Graters 

Large sharp knife 
Tce pick 

Mincing knives 
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1 Berlin Kettle, 3 qts. 
1 Tin quart measure 
1 Large Russia ware pan 


24 Fourth Ib. Russian ware 
bread pans 
24 Small tin. pans for molding 


Small baking pans 
Small pie pans 

Small deep pudding pans 
Six-inch pie pans 

2 Six-qt. pans 

Utensil pans 

Granite dishpans 
Rinsing dishpans 
Granite qt. pans 

Small steel frying pans 

1 Tin gem pan 

Iron gem pans 

Soup strainer 

Blue enamel soap dishes 
Large tin steamers 
Waffle iron 

1 Six-qt. tea kettle 


Cutlery, Etc. 
24 Rogers 
knives 
24 Paring knives 
1 Wire potato masher 
24 Sultana tablespoons 
24 Sultana teaspoons 
24 Bone salt spoons 
1 Large granite spoon 
24 Small wooden spoons 
24 Silver plated teaspoons 
24 Ejight-in. spatulas 
1 Steel for sharpening knives 


Bros. silver plate 
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Fig. 30. Wood Working Manual Training Center, Evinston, Il. 
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Wooden Ware, Etc. 


1 Teacher’s chair 1 Refrigerator brush 
1 Mop 12 Sugar buckets 

6 Wooden chopping bowls 12 Butter pots 
12 Small scrubbing brushes 1 Wooden bench 
12 Vegetable brushes 24 Asbestos mats 

1 Stove brush 12 Toy rolling pins 
1 Long handled dust brush 1 Large rolling pin 
3 Short handled dust brushes 1 Six-qt. pail 

2 Radiator brushes 1 Clothes rack 

1 Coffee mill 1 Kitchen table 

3 Wooden mallets 1 Ice box 

1 Four-lb. tea scales 2 Ovens 


il 
Crockery, Glass, Etc. 


24 Six-in. plates 6 Two-qt. glass jars 
6 Eight-in. plates 3 Bean jars 
1 Platter 6 Glass lemon squeezers 
1 Cake plate 28 One-pt. earthen bowls 
4 Cream pitchers 28 One-qt. ditto 
24 Soup plates 8 Half-pt. bowls 
28 Sauce plates 30 Small Coffee cups 
36 Tumblars 12 Earthen cups 
26 Individual teapots 
Miscellaneous. 

4 Diet charts 6 Dish mops 
4 Meat charts 24 Piercing needles 

Pratt Institute Food Museum 24 Fryingpan covers 
1 Silver tray Toweling in quantity 


2 Aluminum trays 


Chemical Apparatus. 


Bunsen burner, test tubes, test tube rack, special thermometer, 
tube holder, rubber tubing, tube brush, test pan. 


Wood-Working Shop. 

“The equipment for the wood-working shop includes 
tools sufficient to give thorough instruction to classes of 
24 pupils each in general bench work, wood carving, 
wood turning, and finishing. 

“There are in all 216 private lockers each containing 
a set of firmer chisels, and a plane blade and’ cap, thus 
providing each pupil with individual edge tools. The 
shop is equipped with 12 double benches each provided 
with two sets of general tools such as saws, hammers, 
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squares, gauges, plane stocks, measuring scales, etc., and 
complete sets of carving tools. 

“Tn the general shop equipment ample provision has 
been made in auger bits, assorted twist drills, expansive 
bits and braces, draw knives, spoke shaves, scrapers, 


rasps, hand and cabinet clamps. 
“The shop is also provided with a 30-inch band saw, 


a complete 10-inch circular sawing machine, a 30-inch 
grindstone, a 4 x 8-inch trimmer, and 12 IF x 26-inch 
speed lathes.” 
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Mechanic Arts High School, Boston, Mass. 
Plans on pp. 165. 


The High School. 


Vv ay..-V 


Joinery Shop. 


The first-year class in the high school requires much 
the same equipment as that provided for the upper grades 
and usually does the same general line of work, though 
more advanced in character. The cost per pupil for main- 
tenance, as shown by a number of returns, is about $1.00. 


Wood Turningand Pattern Making. 


This subject is generally introduced in the second 


I0O 


Economics of Manual Traini 

year of ‘the fiek school ‘cotirse. > In, addition to the join- 
ery equipment, lathes ‘and. lathe-tools: are required. We 
are here confronted with a large item of expense not 
heretofore met with; that of power. This may be furn- 
ished either by an engine on the premises supplying power 
direct or through a dynamo and moters, or it may be 
furnished through motors driven from an outside supply 
of current. Shafting, pulleys, couplings, ‘hangers, of 
which more or less are required according to conditions, 
may be calculated at fifty per cent. less than list prices as 
given in the catalogue of a reliable dealer. 

In schools having only a bench equipment, and 
without power, one or more foot-power lathes are some- 
times introduced for limited use. 

The work in wood turning and pattern-making may 
be carried on in the joinery-room by the addition of the 
required lathes and appurtenances, but where conditions 
admit a separate room should be provided. This will 
necessitate a duplication of the bench equipment. As the 
bench equipment has been considered in detail above, 
only the extra equipment necessary for wood-turning is 
here dealt with. 

A special form of combination bench, used in Bos- 
ton and at the State Industrial School, at Rochester, N. 
Y., is shown in Figs. 38-39. The mounting of the bench 
lathe is clearly shown in the illustration. Directly back 
of the lathe is the bench proper. This bench is described 
somewhat more in detail on page 109. 

The principal parts of a wood-turning lathe are the 
bed, head-stock, tail-stock, and tool rest. 

The Lathe Bed—the largest part—is cast in one piece, 
varying in length, for school purposes, from three to 
four feet. The top is finished in two V’s, extending the 
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length of the bed,-upon which the -head-stock is. perman- 
ently fastened, and spon which the tail-stock travels and is 
clamped in any desired position. The V’s either extend 
above the surface of the bed, or are grooved into the sur- 
face. Between the V’s is an open space to facilitate the 
clamping of the tail-stock and tool-rest in position. 

Legs. ‘The bed is supported by two pair of legs 
fastened to the bottom at either end. These legs are 
either long, reaching to the floor, or quite short, to 
permit of the lathe being placed uponabench, Inthe 
latter case the lathe is termed a bench-lathe. Lathes 
with long legs are shown in Figs. 30-32, and bench- 
lathes are shown in Figs. 33, 38 and 39. When reach- 
ing to the floor the legs should have a wide spread to 
insure stability and firmness. 


Head-Stock. The head-stock is fastened to the ex- 
treme left hand end of the top of the bed. Its purpose is 
to give the required revolution to the work, at varying 
speeds. These varying speeds are secured by the aid of 
the cone-pulley, which is merely a collection of pulleys, 
from three to four in number, of varying diameters. The 
cone pulley is made fast to a spindle which is usually sup- 
ported at either end by two bearings, but there is a form 
of an overhung cone-pulley having but one bearing. The 
head-end of the spindle is threaded to receive a face-plate 
and has also a tapered hollow to clutch a “centre.” A 
large and a small face-plate are usually a part of the 
equipment that is furnished with each lathe. 

Tail-Stock. The tail-stock is placed on the right 
hand end of the bed and has also a tapered hollow to clutch 
a “centre” in perfect alignment with the “centre” of the 
head-stock. It is between these two centres that the wood 
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to be turned swings, and a lathe is known as a “Io-in, 
swing” cr “II-in. swing” according to the maximum di- 
ameter of the work that will swing freely between the line 
of the centres and the bed of the lathe. The bottom of the 
tail-stock is provided with two V’s to fit the V’s of the bed, 


Fig. 31. Wood Turning Equipment, Pratt Institute, Brooklyn, N. Y. 


and to permit of its being shifted to the right or to the 
left to accommodate varying lengths of wood. The max- 
imum lengths—or “distances between centres’’—varies 
from 16” for a 3-ft. bed to 30” for a 4-ft. bed. The tail- 
stock is secured in any desired position by a clamping 
device of one form or another; and operated either at the 
side or at the bottom. At the right-hand end of the tail- 
stock is a hand-wheel to control a limited variation of the 
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distance between centres. A lever feed is also some- 
times used for this purpose. 


Tool Rest, The tool-rest proper is a T shaped piece 
for resting the turning tool upon. Itis supported bya 
carriage, designed to permit of its being swung about 
into a variety of positions, and has also a clamping 
device for securing it in position. Like the tail-stock 
it is provided on its under side with V’s, and for the 
same purpose. Two or three tool-rests of varying 
lengths are usually supplied with each lathe. 


Counter Shaft. Part of the regular equipment for 
each lathe should include the counter shaft. A somewhat 
common form has a wide central bearing that is fastened 
to the ceiling block. The spindle, carried by this bear- 
ing, has at one end a cone-pulley corresponding to that 
of the lathe and hung in reverse order, and at the other 
end a fast and a loose pulley, belted to the main shafting. 
These pulleys are commonly mounted on a shaft which 
has bearings at either end. 

The belt is shifted from one to the other of the 
pulleys by a belt-shifter, the handle of which extends 
down within easy reach of the operator. The belts from 
the main shaft may be 134” in width, and the belt from 
the counter shaft to the lathe 144”. For wood-turning 
the counter-shaft should be run at about 500 revolutions 
per minute which will permit of a maximum speed at the 
rate of 2,000 revolutions per minute. 

Fig. 32 shows a lathe that has been specially 
designed for manual training schools, to meet the demand 
for a lathe at a moderate price. It lists at $35. Much 
is claimed by the manufacturers for the unique arrange- 
ment of the shafting which does away with overhead 


counter-shafting, permits of installation in a building 
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of light construction, and also greatly reduces the cost 
of installation. 


Fig. 32. Wood Turning Equipment Without Overhead Shafting. 


Each lathe should be provided at the back with a 
shelf and tool rack. A lathe having the following general 
specifications is well adapted to school conditions: 10” 
swing over bed, length of bed 3% feet, distance between 
centres 24 inches, weight with long legs 250 lbs., weight 
with short legs 200 lbs., floor space over all 3 feet 10 
in. x 26 inches. Such a lathe, complete with counter- 
shaft sells at about $45.00 Some lathe manufacturers 
make a lathe especially for school use and will gladly 
furnish information upon request. 

A full set of working drawings of a wood-working 
bench lathe is shown in Figs. 33-37. These drawings 
may serve for a machine-shop project. This particular 
lathe has served such a purpose in one of the large man- 
ual training schools where a number of these lathes are 
in use. 

A foot-power lathe costs about $25.00. A lightly 
constructed foot-power lathe, with scroll saw and circular 
saw attachment, retails for $13.00. 
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Fig. 33. Bench Lathe—Assembly. 
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Fig. 34. Bench Lathe—Head Stock. 
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Fig. 35. Bench Lathe—Tool Rest. 
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Fig. 36. Bench Lathe—Tail Stock. 
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Fig. 37. Bench Lathe Bed. 
Individual Tools. 


A comprehensive tool equipment for each lathe is as 
follows: 


UNwUB aN Te eeXONorK, UA cha ENiGl SHU tine do gacc cca casos ooocbco no DU $ 54 
RNS Reba, AUIS, GO i, weal Yi Wo sococcegococuccenoune @ 

Round=nose chiselsa5-161ims andic4 tlre ee ee nA 7, 
SGI COISIS, 8A sO, GAG! TF sooo oo oucascuesse Seas eeabaens 42 
Rartinigstoolte3-1O sine ceccrmcrea ost recea eeeae eee BY; 
IRE WApINer rexOVO KER, “WA aKah, SNe! 98 Wales oonaanorsconacesacuedsens Oh 
Weashitas-orl-=stones easter er tn eet ee AO 


Wrashitay sslipi (stomeseceraes vera seeeraeee ei ere oars .03 
PairO:in: 4 caliperssags: seep en re ee ee ee ee 61 
Oil ican fet cae sohcis cavoeit Gee Re ore Oe ee Ee .20 
Dusty brush), sat yacus eee asn oe ae Cea ree eee 23 
1545) aed eo re ee ann CERES Cae ea nwigu bom .10 


Motalecostroftstoolsstormeachwlatheaneenie seer rae 5500 
General Tools. 


IRON GE CHAN GHAMINEEEN, 5 auc own asosovecanescounnscsone $175.00 
ION KSE Ghanem, RVG Guoomeownaccccocoodcesesuncoecoe 65.00 
HONE GHA PANTIES. oaccoascooscoocdeaneuscsacaucdc 25.00 
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IPOS GhAKASR, MEINOE —. oo% don auncd na osawes aoc s motes 100.00 
Universal mitering machine, 8 in. stroke................. 32.00 


The two last named tools are desirable but not nec- 
essary. 

According to the above specifications the total cost 
of the addition to the joinery equipment, exclusive of 
power plant, would be $1,847.00, divided as follows: 


DAGISATILES At MDAC Mey RT. et aon ee rec ne eet ake aN rele $1,080.00 
BA SES Ohh WOOMSs CHE SSF oo noo sed ovunencBoncoSehae nuobe Bierce 
Generals too] Geert aa arene tere ey een he 397.00 
Pulleys, shafting, hangers, belting, etc. (estimated)..... 250.00 


On pages 67—70 is quoted a detailed description of 
a joinery equipment. A further quotation from the same 
source, descriptive of the wood-turning and pattern-mak- 
ing shop, is here inserted because of its suggestions. 

“In the wood-turning and pattern-making room 
(Figs. 38-39) there are thirty-six benches. On one side 
of the bench is a Putnam I1-in. speed lathe, the other side 
is used for work with hand tools. As in the other wood- 
working rooms, these benches are fitted with 9-in. Wy- 
man & Gordon quick-action vises. 

“Beneath the lathe is a tier of three drawers, each 
containing a set of turning tools. On the opposite side, 
under the work bench, is a tier of four drawers. The top 
drawer in this tier is devoted to the measuring and mis- 
cellaneous tools used in common by members of different 
classes, while each of the three others contains an indi- 
vidual set of cutting tools. 


“Individual turning tools: 


Buck Brothers tools: gouges, No. 20, one each, 4, %, *; 
14% in.; chisels, No. 19, one each, %4, %, 34, 1% in.; No. 103, % 
in.; No. 104, %4 in.; parting tool, No. 18, %.; a Washita gouge 
slip. 

“Individual joinery tools: 
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Bailey’s patent adjustable iron tools; one each, fore-plane, 18 
in., No. 6; smoothing plane, 8 in., No. 3; spoke-shave, No. 51. 
Buck Brothers shank firmer chisels, No. 2, one each, %4, 3, I, 
1% in.; a gothic point knife; a Stanley marking gauge, No. 65; a 
whisk broom. 

“Tools used in common: 


Bemis & Call Co.’s tools; wing dividers, 7 in.; wing calipers, 
6 in.; patent inside calipers, 6 in. Genuine Russell Jennings bits, 
one each, 4, %, %, 54, 3% in. Stanley Rule and Level Co.’s tools: 
try square, 6 in., No. 10; rule, 2 ft., No. 18; T bevel, ro in., No. 
18. A Maydole adze-eye bell-faced hammer, No. 13; a Bliss mal- 
let, No. 3; a Buck Brothers screw-driver, 5 in, No. 69; a Spof- 
ford bit brace, No. 108; a Disston rip-saw, 22 in., D 8, with 8 
teeth to the inch; a Disston cross-cut saw, 22 in., D 8, with 10 
teeth to the inch; a Disston back-saw, 12 in., No. 4; a bench 
hook, 12x8x1I in.; two winding sticks, I8x2x™% in.; a Washita oil 
stone, 8x2x1 in., in box; a brass paragon oil can, No. 0; a 
Chase patent brass oiler, No. 2; a dust brush. 


“Conveniently located in the centre of the room are 
two grindstones and a Putnam pattern-maker’s lathe hav- 
ing an 8-ft. bed and, with open slide, capable of doing 
work 36 in. in diameter. This lathe is fitted with the 
most approved devices for doing all kinds of work, and 
is designed to be used only by the instructor and by pupils 
who develop special skill and demonstrate their ability to 
do a higher order of work. Near at hand is a small tool- 
room which contains a large variety of minor supplies, 
and all miscellaneous tools likely to be needed. The loft 
above this room furnishes adequate storage for a year’s 
supply of lumber. 

“In one corner of each of the three wood-working 
rooms is an amphitheatre in which the entire class may 
be seated so that each member can see plainly the work 
done by the instructor at the demonstration bench. The 
space behind the amphitheatre has been utilized to pro- 
vide a convenient place for sinks and mirrors. A copper 
tank containing four glue pots heated by steam is installed 
in each wood-working room. Large cases are provided 
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Fig. 39. Wood Turning and Pattern Making Shop. Mechanic Arts 
High School, Boston, Mass. 
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for the convenient storage of prepared stock and finished 
work. 

“The frames of drawing tables and work benches, 
and all exposed parts of tables, benches, and cases, are 
ash; the sides of drawers, interior of cases, and tops of 
drawing tables are white pine; the tops of work 
benches are of narrow strips of maple glued together 
to prevent warping. All drawers and compartments 
of cases are fitted with locks, no two of which have the 
same combination, but all are operated by a master key. 
The tables and benches have been constructed in the most 
thorough and substantial manner, and no pains have been 
spared to make every part of the equipment illustrate 
excellence of design and workmanship.” 

The following equipment is used by the Lewis Insti- 
tute, Chicago, the approximate cost of which is $9.00 for 
the individual set and $10.00 for the general tools. 


Individual Equipment at Each Bench. 


t No. 5 Bailey iron jack plane 1 No. 32 %-in. paring chisel 
1 No. 4 Bailey iron smooth 1 %-in. turning gouge 
plane I 34-in. turning gouge 
1 No. 9% Bailey iron block 1 %-in. turning chisel 
plane I 34-in, turning chisel 
1 No. 62 Stanley marking 1 No. 14 India slip stone 
gauge I ¥%-in. parting tool 
1 No. 32 %-in. paring chisel I 5-in. inside spring caliper 
1 No. 32 %-in. paring chisel I 5-in. outside spring caliper 


Bench Equipment at Each Bench. 


No. 8 20-in. crosscut saw 14-in. auger bit 

No. 8 20-in, rip saw 34-in. auger bit 

No. 8 10-in. back saw Cup point knurled nail set 
34-in. mortise chisel Whittling knife 

No. 2 hickory mallet No. 18 8-in. T bevel 
Wood bench hook No. 12 8-in. Stanley try 
No. 29 India oil stone square 

No. 12 steel oil can 8-in. wing divider 

Plain N. P. brace 5-in. screw driver 

Y4-in. auger bit No. 12 claw hammer 

3Z-in. auger bit Bench brush 


Le lee lan lo Bl oe | 


De ee Be en BO 


HHH 


II2 


Economics of Manual Training, 


Lathe tool equipment used at the Armour Institute 
of Technology, Chicago: 


Each wood turning lathe has a case of six drawers, one large 
drawer containing the general tools and five small individual 
drawers, each of which contains the tools used only by the student 
having the key to that drawer. Each of the individual drawers 
contains the following tools: 


I 34-in. turning gouge I 34-in. turning chisel 
I 3£-1n. turning gouge I 3%-in. turning chisel 
I Y%-in. turning gouge 1 %-in. turning chisel 
I 14%4-in. turning chisel d 


In the sixth or large drawer of each lathe are the following 
tools for general use of the five students using that lathe: 


I 6-in. outside wing caliper 1 Skew point scraping tool 

I 4-in. plain outside caliper 1 Spear point scraping tool 

I 4-in. plain inside caliper 1 Y%-in. round point scraping 
I 6-in. wing divider tool 

1 Scratch awl I %-in. round point scraping 
1 6-in. T bevel tool 

I 4%-in. adjustable try square I 6-in. screw driver 

1 No. 51 Stanley rule 1 6x2 Washita oil stone 

I 34-in. scraping tool I 4%4x2%4x5 Washita slip 
I Y%-in, scraping tool stone 

1 %-in. scraping tool 1 Oil can 

1 each right and left special 


Maintenance. 


The cost for maintenance of a wood-turning and 
pattern-making course is somewhat higher than for join- 
ery work. Returns from eleven schools give an average 
of $1.62 per pupil. To this must be added an allowance 
for loss and depreciation of equipment, which may be 
estimated at Io per cent. of the cost of equipment per 
annum. 


Foundry. 


Foundry work sometimes occupies part of either the 
second or third year of the high school course. It is sup- 
plementary to the work in pattern-making. It requires a 
special room, situated preferably in the basement, that an 
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earthen or cement floor may be secured. Essential to an 
equipment is a furnace for melting the metal, ladles for 
pouring, a set of various small tools, a number of mould- 
ing flasks, moulding-troughs and a core oven. With a 
relatively inexpensive equipment of this kind castings 
may be made in white metal or lead. Where practicable 


Fig. 40. Foundry Equipment, Pratt Institute, Brooklyn, N. Y. 


a brass furnace may be added to this equipment thus 
allowing for castings in brass or bronze. Scrap iron is 
also successfully melted in crucibles in the brass furnace, 
but, of course, upon a small scale. 

A more complete equipment, capable furnishing 
castings in iron would require a cupola, with its acces- 
sories ; an expensive and generally impracticable installa- 
tion. 
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In Fig. 41 is shown a moulding trough that lists on 
the market at $20.00. It is thoroughly built of pine 
throughout, and has drawers, etc., for containing all nec- 
essary tools. It is 4 feet long, 27 inches wide, and 4 feet 
high. ; 

The equipment shown in Fig. 40 is a very complete 
one. The cupola and core-oven are to the left and are not 
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Fig. 41. Foundry Moulding Trough. 
shown in the illustration. It will be noticed that the 
moulding-troughs are built in groups of four. 
Equipment for Class of Twenty-four Students. 


NViinitesmetalmntinnacesandme plo wet eruerecie mine erect torent $ 58.00 
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PEEING THO) ongocmaosuanacodgconeyqoonochomsbodens 360.00 
24 iginalll flasks anit she cree lot eer cies See een eee oe 15.00 
Wadlesteskimmimersay etc yam ee arent retter tie terete ee 10.00 
Spracl lbyhats: eyavel QMAKeSo4 54205000 0cg05.30K0 5.04 oc oo oe oe 30.00 
24 student sets, consisting of: Rawhide mallet, 4-in. 
trowel, %-in. Yankee slicker, 1%4-in. double-end slicker, 
parting sand duster, draw spike, brass gate cutter, swab- 
pot and swab, 16-in. mesh sieve, pair of rammers, soft 
brush, 2-ft. straight edge, short-handled fire shovel, and 
7-in. bellows for each two students, at $9 per set........ 216.00 
Motal cost Of eqtipinelits meen aera aren $739.00 
Doubles cruciblemturnacesa. sa soe eee ae 100.00 
Ctipolas ai. mare Saados conan er ene eee eo ee eee 500.00 


Maintenance. 


If white metal or lead is used these materials can be 
remelted and reused. Molding and core sand must be 
provided, but can be reused, thus making the cost per 
pupil dependent upon the amount of waste and the cost of 
running the fire for the furnace. When lead or white 
metal is used and remelted this cost may come to perhaps 
20 cents per pupil. If a cupola is used the expense per 
pupil, exclusive of depreciation, may reach as high as 
$1.20. 


Forge Shop. 


By referring to the table (opp. p. 7) it will be 
noticed that forge work is usually carried on during the 
second year of the high school, and in some instances it 
is made a third year subject. A large room in the base- 
ment is customarily provided for this work. The equip- 
ment is the most expensive of any of the shops thus far 
considered and the cost of maintenance is also the high- 
est. A minimum equipment would consist of forges 
blown by hand-power, anvils, and the necessary tools. An 
up-to-date equipment calls for pressure and exhaust pip- 
ing, preferably laid under the floor, pressure and exhaust 
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blowers, forges, anvils, and tools, to which may be added 
one or more power tools, as hammer, shears, drill press 
and drop press. These power tools are, however, more 
in accord with the purpose of the engineering school shop 
than with that of the high school shop. 


Fig. 42. Forge Shop, Overhead Exhaust Piping, Pratt Institute, 
Brooklyn, N. Y. 


The piping is a variable item, depending upon the 
situation of the forges in relation to the fans. The latest 
practice calls for down-draft forges with the pressure and 
exhaust piping laid below the floor. The underground 
tile piping possesses the advantages over the system of 
overhead piping that it does not obstruct space and light, 
is indestructible, and entails no further expense after 
initial installation. 
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Fig. 42 illustrates a forge-shop equipped with over- 
head piping, and Fig. 43 a more recently equipped forge- 
shop having underground tile exhaust and _pres- 


sure ducts. 
Locker and lavatory facilities should be provided. 


(Fig. 18). 


Fig. 43. Forge Shop Piping, All Underground, Stout M. T. School, 
Menomonie, Wis. 


A practical equipment for twenty-four students is as 
follows: 


ZARTORLES= COW tle Gl Gayl ten antennae eee ae ee eee ere eae $960.00 
BAC AIVAISN devas eae Sete ASE EC ee eee 216.00 
Oc blacksmith? Vises, oo cca eee ee ee 27.00 
2A) tol! Stattds chasis eee ou Ee eee 24.00 


24 sets of tools (as follows): 1%-pound hammer, hot 
chisel, one each; 3£-in. and 5£-in. top and bottom swages 
¥-in. top and bottom fuller, poker, 14-in. top and bottom 
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fuller for each eight students, pair of pick-up tongs, pair 
each %-in., 3¢-in., %-in., 5£-in. and 34-in., tool tongs, 
fire shovel, rake, 12-in. steel square, pair of 6-in. calipers, 
pair of 6-in. dividers for each six students, centre punch, 
Y-in. and 3-in. punch, 3£-in. and 5-in. bolt-heading 
tool, set hammer for each three students, flatter for 
each three students, sledge for each four students, and 


cold chisel for each eight students, at $11.00 per set..... 264.00 
Pressure and exhaust fans, with shafting, etc. (esti- 

TAMER ESGINY “eats ack crtstiarrack Sie BRO iy abhi a oe piace nose eee ae Re eRe 300.00 
Rininemeeceus (estimated) emcees eens {Ree 150.00 
slesaval GhaNll sho aceeeecs cxotened 2 cen area tana eee Soon Be 20.00 
LESS ANS AW AIGIRKS. 5 creates cpt resteeer cesenney cls ot eNO OO At Ps Sem gr RH -12 80) 
Siwacem) OClammegaere rir rig ete e. Ce tere ete AN eds, @ ESTO 
TByaNe S) AVS RC ce bene hey croac or eto OR EM A orto Srehic ac pT aCe arin eee reece es 25.00 

WOAEONE Hoe CGMS, oc scceuconsoosuouodkonue $1,996.00 


The following estimate for a forge equipment for 
twenty-four students is given by a manufacturer: 


The forge shop to include 24 down draft forges (especially 
adapted for Manual Training School work), same being sup- 
plied with the necsssary blast and exhaust connections ; 

One blower of proper size to supply blast; 

One steel plate exhauster to exhaust the smoke from the 
forges ; 

The necessary black steel blast and exhaust piping; 

The underground tile ducts ; 

The freight, cartage, belting, counter-shaft and erection of all 
the above apparatus. 


The approximate price for all the above would be 
about $1,950.00. Note that anvils, vises, tongs, and other 
necessary tools required for blacksmith work, are not 
included. 

The following description of the forge shop of the 
Mechanic Arts High School, of Boston, and its equip- 
ment will be found of help to those considering a similar 
equipment. 

“The forge-shop is a one-story brick structure, 93 
ft. long and 41 ft. wide, which occupies the entire space 
between the two wings at the rear of the main building. 
It is lighted both by windows in the wall and by a large 
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monitor with sky-light. Its relation to the main building 
is such that the noise incident to the work causes no dis- 
turbance in the class rooms. It is equipped with B. F. 
Sturtevant Company’s new down draft forges, and all 
necessary appliances for the instruction of three classes 
daily, each containing thirty-six pupils. The equipment 
of each forge is as follows: 

A set of blacksmith’s tongs (groove in jaw) for holding iron 
YZ, 4, 3%, %, % inches; tool tongs for 34-in. square iron; square 
groove tongs for iron, %-in. by 7%-in.; bolt tongs, %4-in.; a poker 
for forge, 2-ft.; a dipper, 3%4-in. diameter, 3%4-in. deep, handle 
I5-in.; a rake for forge, 2-ft.; a coal hod; a forge shovel. 

Upon a post conveniently located with reference to each of 
these forges is an Eagle anvil weighing 130 lbs., near which is 
placed a tool bench supplied with the following tools: 

A cross peen hand hammer, 2% lbs.; a top and bottom swage, 
Y4-in.; a hot chisel from 1%-in, steel; a flatter, 2-in. face; a set 
hammer, 1%-in. face; a hardy, 34-in. shank; a heading tool, 9-16- 
in.; a center punch, % in. by 5 in.; top and bottom fullers,5-in. ; 
a steel square, 12-in., graduated to I-16-in. outside, I-32-in. inside; 
Bemis & Call outside wing calipers, 6-in.; punches, one each, 
l4-in. 3%-in.; copper plate, 24% in. by 2% in. by S%-in.; a dust 
brush. 

“Each of these tool benches, 14 by 21 in. in plan, and 
27 in. high, contains three drawers, one of which is 
assigned to each boy for the storage of the models which 
he has completed, or on which he is engaged. Each of 
these individual drawers is furnished with a 1% Ib. ball 
peen hand hammer. Fourteen blacksmith’s vises and one 
combination pipe vise are attached to benches firmly 
secured to the brick floor in convenient locations. Stock 
cut in pieces of the length required for the various exer- 
cises is stored in compartments in these benches. Fans of 
ample size produce blast for the forges, and carry away 
the foul air and products of combustion. 

“In one corner of the room is a raised platform on 
which thirty-six arm chairs are placed for the use of 
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pupils during the demonstration lessons. The instruc- 
tor’s forge, located in front of this platform, is supplied 
with a Root hand blower for use when the engine is not 
running. Near this platform are two cases, one designed 
for the storage of blue-prints and miscellaneous supplies, 
and the other for prepared stock. The upper portion of 
the stock case is provided with glass doors, and is adapted 
to recetve a series of models, made by the instructor, 
designed to show both the finished product and the impox- 
tant steps to be considered in making the model. A 75-lb. 
Laird and Sweeney power hammer, a New Doty Manu- 
facturing Company’s No. 7A power shear, a Goddard 
No. 3 drill press, an automatic drop press (Mossberg & 
Granville Company’s pattern) built by pupils in 1899- 
1900, an emery grinder, a bolt heading machine, and 
numerous miscellaneous tools complete the equipment.” 


Maintenance. 


The cost of Cumberland coal, Norway iron, tool 
steel, and sheet iron, used in typical courses, appears from 
a number of returns to be in the neighborhood of $2.00 
per pupil. To this must be added the usual allowance for 
depreciation of equipment. 

The tool equipment should be kept up by the instruc- 
tor and students at the sole cost of raw materials. 


Machine Shop. 


The most advanced work in manual training is that 
of the machine shop, often given in the last vear of the 
high school course. The equipment is the most expen- 
sive used in the manual training school. Power, either 
electric or steam, must be provided. The course generally 
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consists of bench-work in chipping and filing, and of 
machine work. The equipment for each will be consid- 
ered separately. 


Equipment for Chipping and Filing. 


AE areca ote MOO ae Cena Ace OGRE te mam Oe auido $7.00 
BaiOsiny Sepeese sllS; Gallic cssncccacosoceeoounecgconcsaacl .08 
Elsty bastardy let. inna ce arth een ate ae eee mete at eee AY) 
arid ssecond=ctit lene l2altine ieee ae aera meee eee 22 
Eel eoGen, Galilecosopadoosolnooavcudnnase aaceeuss Ait 
Smooth) pile 7=inlsyctycacrriaveeat awe ect eIe oe ree erkoteey eee .10 
slvbisimowere! lpaisiesnel wll, TOSI, conn oenoonosnosecocsbeeesoc 15 
iBlgihierowinel GeComGkeeme lO; EAs oocncaceasucanonacuussce 09 
1 eat yeaa int Cond ofa) dlp Arraes wee Ska PibPRE een Ree Sth watntas P eet ch Syma Gee .09 
apermsaweriles O=E Saves ations sci ars eee Rit ae ener .06 
Le) | SPaedlateydghedls) wee Pate Seren nena Sree Otel et Tee 45 
Bilescand yee: Ee eee teat) WORT oer At oc 6 .08 
4-in. spring divides «che hh aes en ee ee eee seit 
B= itd, Sheed eSCa lene etary ties were nee a oe eee BP 
A=Ifive SECCIMS UAT tocar ane asce cis Ra eee ere ee eae 2.00 
Genter em aiich aienita + ae ric ee ree ec se nce eer ee mine 
S16) DY os eee ed eR cee an re PENS cur coer Oat cra IC d A i ithe ene 2 
kOe bao sl ky) arash PRN Ar eee an Nae ey Ra err Actes GiurandetS cash NS @ .09 
Cape Chisel Wee! ok ea eyes ech Cie ey etna eee 15 
Round-nose chisel eee tone ite eee ers Oploe oe oho SEE 
PENNE Ol Wey Norra iGne as on Gadd tenes ono cscaposnee Sane is 

Total for individual equipment. . ee 2 SO 
Benches, with drawers, for 24 pupils (estimated) . . ee OOO 
24 individual EQUI PMientSst.otre ee ete ea ree oe 301.44 

fijotalmequipment aor penchinw.Ol carmen tetera er ie $500.00 


Equipment for Machine Work. 

The equipment for machine shop work varies greatly 
in different schools. There is little question but that a 
very large amount of money has been unnecessarily 
expended for such equipments in manual training schools 
mainly from the fact that some traditional precedent has 
been followed and much larger and more expensive tools 
installed than are needed or indeed adapted to the natural 
possibilities of this work. The following tools represent 


122 


Economics of Manual Training. 


something like the fundamental necessities for such an 
equipment. The prices quoted are those prevailing at the 
present writing and are subject to fluctuation. 


6 engine lathes, ro-in. swing, 4-ft. bed, friction counter- 


shaft, rise and fall rest, at $118.00. ie . $708.00 

3 6-in. Sweetland combination chucks. (with “reversible 
PAWS) BAN Ley OO urea nce Sereere ent ew oP OA Io «ciate 39.00 
16-in. by 16-in. by 3-ft. planer, with Newell vise. aco SaRCOO 

12-in. drill press, with capacity to drill 13f-it -in. “hole, 
AUILOMIAU Cael COC temrentene cen ate armen ok RES 118.00 
TOs, ly AS Boel Mein noaons ore deansnoctees eee 45.00 
Grindstone and trough, with turning device.....$25.00 to 85.00 
$1,528.00 


= 


Fig. 44. Machine Shop, High School, Hartford, Ct. 


Such an equipment would provide a separate tool for 
eight or even nine workers. It is possible to give the 
instruction upon these tools in conjunction with the less 


123 


Economics of Manual Training. 


expensive bench work by placing a portion of the class at 
the tools while the others are working at the bench, and 
rotating until all have had both tool and bench experi- 
ence. Such an arrangement, however, gives but limited 
opportunity for the machine tool instruction and a larger 
number of such tools is desirable if the classes are of the 
usual size. The above set of tools, with the exception of 
the grind-stone, may be multiplied to the extent of pro- 
viding individual tools for the class, or some of the fol- 
lowing tools, which are arranged perhaps in the order 


of desirability, may be added. 
14-in. engine lathe, 6-ft. bed, friction countershaft, taper 


altachmen tasers Smemerece eer macro iae acer eee ae $310.00 
12-in. combination chuck, reversible jaws............... 22.00 
No. 2 B. & S. universal milling machine................ 675.00 
INOW Tasensitiviend tillepnessmmsrtumerea tee etree torent 70.00 

No. 2 B. & S. tool grinder, with cutter grinding attach- 
TITTY Ceo ace ee ae ease ete a yg 175.00 
Sha peti nc ratcatecns shies 270.00 
$1,522.00 

Lathe Tools for Each Student. 

Diamond point pto Ol Mower nas aout eee ae ea $ .48 
Roundinose stoola aaa eee ee ee ee .48 
Side St0 olay ae SE ieee etree et eee eee oo 48 
Parting: tool vives coke aca aera) ee ee eee .48 
Mnirea de tools eves eecesar ee eae ene ee ee ee eee eee .48 
Centres punch wigan scene Chee ee eee II 
IREViP One Asta, Gorniales CUNO, 5 oe occ sco cdoo dec cun ssh ou eb ace 431 
IeEWke Cie “ethinls TNS: CAIMOTEs cogoccocmony sede snensaeesase 27 
Gzinrsteclescalle han A tte ae ce ee en eee .60 
Center? Cause en. ae yee Cee ee ee .20 
Watherdoet ens jam aT diye eee eee 1.52 
$5.41 


In addition to the above items, machine shop equip- 
ments comprise numerous small tools, almost too many 
to consider in detail, and varying in quantity and kind. 
The following is a quite complete working list for a 
class of 24: 
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Morse twist drills: 1 set Nos. 1 to 60; I set 1-16 in. to % 

in.; I each, 17-32 in., 9-16 in., 19-32 in., 54 in., 21-32 in. 

II-16 in., 23-32 in., 34 in. and 25-32 in.; 2 each, 1-16 in. 

5-16 in., 23-64 in., and 13-32 in.; Nos. 1, 17, 20, 36 and 

46; 6 each, 5-32 in. and % in. Nos. 6, 16, 24, 25, 29, 31, 

33 and 43; 12 each, % in., 3-16 in., and 34 in.; 24 of 3-32 

oy QiNGl ie Baa sin, Conse Ghauls ooops cosas ose aaGoonse $26.74 
Reamers: Chucking, 4% in. to 1 in. by 16ths.; centre, 

2% in.; hand reamers, % in. to 1 in. by 16ths.; Morse 

taper, Nos. 1 and 2; Morse taper roughing, 2 each of 


ING SRI OT eo eee ye ees 8, wit eaten © eh aN ne $45. 
Meamdiele gual at ety tie. Siete steals Wear aay aang cn pe ome pe 
POSS UNL. {SORES wrote ato Bios eases eam eee ee MS ee nec Senne 3.25 
2 WSS nl eR [sin kes PACs nos ae LAr acn ode bomb onn coe 2.25 
Insidemlock={oimtmO-1encalip ers acs s erase ees 1.05 
Outcrdeblock-joimtyS-ins calipersmen sneer eee ae 1.34 
2 VuaivSrsell I avGlie, hile one owns anna ha motonor on moewon oe 2.56 
Dept cates aad cinerea aetete cee Vela clam yo comfort 64 
Doublessquare, wath) bevel blade, aint .qacc2 seas 1.41 
Cyc ea ee tlhe eevee, Mahe te Sarto Matt CREM cn ar heya 1.50 
2) MAC EREN IE 1iRehTNO olay peetacm eo moon ease ote Hons 1.54 
BESUCEACCHO ATIC CS Oc E coset tnni Rao ein sit veers ee 4.50 
5 No. 19 micrometer calipers, with friction attachment, 

is QSRCASY WN ote Lice ir 5 Ia ne IN ne ai ee Rte ar Ape er A en 23.50 
No. 30 micrometer caliper, with friction attachment..... PS 
Weniier calipermoninches en oe near. aeleirice le ee 12.75 
12-in. bevelled steel straight edge. .....4..-...200.00s0-s 1.70 
M2 Stel MG Ue mMING: meee TAC sae Sreuse aire cmiem etree: =e 1.07 
Pasha. Steve Table, INfon Ah eerGls an 5 one ao acoreoasu acoder 1.07 
atin, InerackoneGl Gaeell WayeQCEkKe, cancancogocoscuscensues 8.50 
einige Gy aSeat sill erste career ian veces sues ya eae tawsareieke a ee tee ee 2.13 
MIRE StemITI Gt CATO tame eee een er ay eran tec teh caches os nies 12.75 
SUBS (EES siny lone Ue Atl go6 nod soc odueeuRadnc dase 26.70 
Wma, Seeye euael shomdernOye Wyle AIRS, oo oncccacoousebee 4.00 
Dahailepecnahatninerss Ur Ounces: mr sa cestdmrs yee eyes atee as 1.08 
2 \olll ryersar tnebanenterasy, () Cites. .4c4oa000 500 s65qaaGa0mne 2.16 
Pesiiallenivetin ep ammMens se sere dt tess aekroeiortenrer te .60 
Steel figures, I-16 in., 3-32 in., and 4% in................ 1.80 
SHeal Dena a4 Mats coo ona boonou odes oa0ODCH ET OUOU ODE 1.80 
SOlGerineE SCCM se meet cee sie sims Sestestteteto eens 1.90 
Sorbie  AieinyS "4 6 cisalers Boyne.6 cet accu Te DA iar sean ee ie ee 2.85 
Gulciitlmbiara lower ec eel meee ener. ie actine ce eiteninuoter Shes 1.50 
it Goze aesomiaal TenGR Ge oc oc 046 oo pone tbonouonovex denon? 5.40 
Goodell@hreastadnill eNom Ons se eeearsa ase era 2.60 
GoodellahandedrllM@Nomss eer cetremutert me ireiccrs) teat sees a> 2.25 
Coes’ wrenches, one 6 in.; three 8 in. and 12 in.......... 177, 
A SEROUS GRANNIES, ING, Doc ocoiegacss ondoacbonsges sngedec 1.88 
BNE IMME 5 gooonoosaasbuan ous soconvompecsdoccupEed 1.25 
D Sill Koro Caos, INCE Oo a aoosocdusconsocboesgeosbace 4.45 
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2.clamp dors, Noe iO OL No.2. and 2700 INOmgeme ern: 8.18 
land etapswinset YA0 itl (Ons nitlevaueier eae e erie rs ret 10.16 
Machine screw taps, one 14x24, three each 3x48, 10x32, 

and 12x24, and two each 6x32, 8x32, 1ox24, and 14x20 3.40 


Machine screw dies, one each 3x48, 10x32, 12x24 and 
14x30; and two each 4x36, 6x32, 8x32, 10x24, and 


GBs 210 har eet Sear MeN Cre OTHE: Conte OCIS aso DROS A Crore 2.80 
Rounductiersets Non Ol nee erie fear aie nee 9.00 
NG), sxeKtonGl GOS, ING, 2, FA WA WO VY Wl co scncsne ga necooes 4.00 
Nichols? tap: wrenches, Noss 00,10; 1, and 2tee seas ae 4.75 

Weal dior SiMelll WOOMSso.cuccccnnccccnccessmescencce QOL 
Equipment for bench work. . $500.00 


Equipment of individual machine tools ‘for class ‘of. 24 
MM 000 to $5,000.00 


Pulleys, belting, and shafting (estimated).............. 450.00 
Bq tipmentsomslathentoolsier sake a ae cee ene 129.84 
Hattipiirentyon other tOOlSae emer ein ete ane 276.84 

Motalmeqtupmentatomiclassuoie 24: sen rE rere SONS O10 


The following detailed statement* of the machine shop 
equipment of the Mechanic Arts High School, Boston, 
Mass., is of particular value in that it gives a very com- 
plete account of an existing equipment that has met the 
conditions imposed upon it by years of actual use. The 
equipment is quite elaborate, but the reader may eliminate 
from the list such of the equipment as his particular con- 
ditions may permit. 

“This shop, like the forge shop, is equipped for classes 
of twenty-four pupils. The benches, 20 in. wide and 
from 32 to 36 in. high, which extend along three sides 
of this room, are divided into twenty-four sections, each 
provided with a vise and a tier of four drawers. One of 
the three lower drawers is assigned to each pupil, but the 
top drawer is reserved for the tools used in common by 
members of different classes. In his individual drawer 


*Boston School Document, No. 4, 1901. 
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the boy stores the work upon which he is engaged, 
together with about a dozen files and a set of chisels and 
lathe tools. At the beginning of a lesson each pupil 
obtains from the tool-room a tray adapted to fit a com- 
partment either in the upper drawer at his bench or on the 
tool-board of his lathe. 


“This tray contains the following tools: 


A Brown & Sharp hardened steel try-square, 3,in.; a Brown 
& Sharpe tempered steel rule, 6 in., No. 7 graduation; a Brown 
& Sharpe tempered centre gauge; Starrett outside lock-joint cali- 
pers, 6 in.; Starrett inside lock-joint calipers, 4 in.; Fay spring 
dividers, 3 in.; a file card; an Arkansas oil stone, 2 in. by I in. 
by 5-16 in.; a centre punch; a prick punch; a scratch awl; a cen- 
tre chisel; a tin box for chalk; a key to the upper drawer at the 
bench. 


“Upon the bench or in the upper drawer are kept: 


A Spiers ball peen hammer, 1% lb.; a pair of brass vise 
jaws; hard wood blocks for use in chipping; a bench plate, 8 in. 
by 6 in. by I in.; a parallel 4 in. by 2 in. by 1 in.; a parallel 4 in. 
by 1% in. by 34 in.; a Draper steel oiler, No. 13; and a bench 
brush. The vises are of several varieties as follows: 13 Lewis, 4 
in., No. 39; 1 Lewis, 4 in., No. 10, with swivel jaw and base; 7 
Standard, 4 in., No. 91; 2 Mechanics, 4 in.; 1 Miller’s Falls, 4 in. 


“This shop is equipped with the following machine 
tools: 


Three 14-in. engine lathes, 5-ft. beds, each having a com- 
pound rest and one a taper attachment, built by the Fitchburg 
Machine Works; one 14-in. engine lathe, 5-ft. bed, with compound 
rest, taper attachment, and wire chucks, built by the Hendey Ma- 
chine Co.; one 14-in. engine lathe, 6-ft. bed, with compound rest, 
built by Prentice Bros.; sixteen 12-in. engine lathes, 5-ft. beds, 
with elevating rests, built by the F. E. Reed Co.; two 12-in. engine 
lathes, 5-ft. beds, with plain rests and taper attachments, built by 
F. E. Reed Co.; one 20-in. planer, built by Fitchburg Machine 
Works, supplied with a 10-in. Skinner vise with square base; one 
17-in. planer built by Whitcomb Mf’g. Co., supplied with 8-in. 

Skinner vise with square base; one 14-in. illar shaper, built by 
the Pratt & Whitney Co.; one No. 2 universal milling-machine, 
built by the Brown & Sharpe Mf’g. Co., supplied with a Whiton 
milling-machine index chuck; one universal hand lathe, built by 
the Brown & Sharpe Mf’g. Co., supplied with shell chucks ¥% in., 
3-16 in.; 14 in., 5-16 in., and 3% in.; a Whiton geared scroll chuck, 
2% in., and an Almond drill chuck, No. 2; four 1o-in. hand lathes, 
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3 with 3%4-ft. beds, 1 with 4-ft. bed, built by the Putnam Machine 
Co.; four 9-in. hand lathes 3%4-ft. beds, one of which has a foot 
power attachment (IF. E. Reed Co.’s pattern), built by pupils in 
1897-8; one Walker universal tool and cutter grinder, complete 
with attachments, built by the Norton Emery Wheel Co.; one 
20-in. standard upright drill, built by Prentice Brothers, fitted 
with Pratt drill chuck, No. 2 and Presto drill chuck with 
Morse taper collects; one upright drill, built by Sigourney 
Tool Co., fitted with Almond drill chuck, No. 2; one I0-in. sensi- 
tive drill, with centering attachment (Dwight Slate Machine Co.’s 
pattern), built by pupils in 1899-1900, fitted with Almond drill 
chuck, No. 2; two grindstone troughs, built by Brown & Sharpe 
Mf’g. Co., each fitted with a 39-in. stone and truing device; one 
Challenge wet and dry grinder, No. C, built by Appleton Mf’g. 
Co.; one Greenerd arbor press, No. 3; one Q & C shop saw, No. 2. 

The following chucks are fitted to the engine lathes: I 
Westcott scroll combination, Io in., three jaws; 2 Standard inde- 
pendent, ro in., four jaws; 1 National independent, 9 in., four 
jaws; 2 Whiton independent, 7% in., four jaws; Io Skinner inde- 
pendent, 6 in., four jaws; 7 National independent, 6 in., four jaws; 
1 National combination, 6 in., three jaws; 3 Union combination, 
6 in., three jaws; 1 Whiton geared scroll combination, 6 in., three 
jaws; I Whiton extra heavy geared scroll, 5 in., three jaws; I 
Whiton geared scroll, 4 in., three jaws; I Pratt, No. 1; 1 Reid, No 
1. The following chucks are fitted to the hand lathes: 1 Whiton 
geared scroll combination, 4 in.; 7 Whiton geared scroll, 3 in.; 
1 Whiton geared drill; 1 Almond, No. 2; 1 Hartford, No. 1; 1 
Little Giant, No. 0; 2 Reid, No. 0. Each engine lathe is furnished 
with a tool board of special design, adapted to receive the tool- 
tray, and to provide a convenient place for cutting and miscellan- 
eous tools. 


“Upon pegs in a vertical board fastened under the bed 
of each lathe are kept the face plates, change gears, back 
rest, chuck drill rest, and a set of dogs, %, 34 1, 1%, and 
2 in. There is no available space for an amphitheatre 
similar to those in the woodworking department. Dur- 
ing the demonstration lessons pupils occupy tablet arm 
chairs grouped about the instructor’s bench, which is 
placed in front of a large blackboard in the rear of the 
room. Near at hand is the tool-room, furnished with 
shelves and cases for the numerous tools required for the 
various kinds of work. One of these cases, which stands 
near the door, contains the small tools likely to be needed 
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frequently, and the tool-trays previously mentioned. An 
attendant delivers these trays to the pupils at the begin- 
ning of the iesson, and is always ready to furnish any 
desired tool in exchange for a pupil’s check. 

“The universal tool and cutter grinder and the power 
tiack-saw are located in this room. 

“The principal small tools are enumerated in the fol- 
lowing list: 

Morse twist drills: 1 set, Nos. I to 60; I set, 1-16 to %4 in.; 
I set A to Z; I each, 33-64, 17-32, 35-64, 9-16, 19-32, 39-64, 54, 21-32, 
43-64, 11-16, 23-32, 47-64, 34, 25-32, 51-64, 55-64, 59-64 in.; 2 each, 
I-16, 5-16, 21-64, 23-64, 25-64, 13-32, 29-64 in.; Nos. 1, 17, 20, 36, 
46; O-each, 5-32, 14, 17-64, in,; Nos. 6. 16, 24, 25, 20, 31, 33, 43; 
12 each, 4%, 3-16, 3% in.; 24 3-32 in. 

Morse straight-way drills, 1-16, to % in.; Slocomb combina- 
tion centre drills: 12 each, 1-16, 3-32, % in. Pratt & Whitney 
center reamers: 2% in., 63g in. Drill gauges: 1 each, Nos. I 
to 60, I-16 to % in., A to Z. Brown & Sharpe pocket screw and 
wire gauge. Wells Bros. centre drill chucks: I 1-16, 8 3-32, 
2% in. 

Carpenter hand taps, 1 set, 1% to 34 in. Machine screw taps: 

iy WAL SS BOS Bical), B se AS, WOSe BA, WA oe AIP 11 Caren, Al Se FO, Oa GY, 
SEae2 iO aed Aa xe CO Viachinerscrew diesel seach Saxo, 
1) 22, 1D 3% Ba, WAS BOS B CAO, wi 3 Jo, O se BAA oe BW, to) Se BM. 
14 x 20. Carpenter round die set, No. 9 B; Carpenter adjustable 
round dies, No. 2, %4 to % in. Two Morse screw plates, A, with 
dies, 4% to % in. Tap wrenches: Nichols Nos. 00, 0, 1, 2; Morse 
B; 6 Pratt & Whitney, J-6; 2 Wells Bros. No. 1. One Wells 
Bros. lathe die holder, DD. Carpenter pipe taps and dies, % to 
34 in. Barnes pipe cutter, No. I. 
3 Reamers: Pratt & Whitney hand, % to I I-16 in.; Betts 
adjustable hand, % to 7 in.; Cleveland Twist Drill Co.’s fluted 
chucking, % to 1 in.; Morse taper, Nos. 1, 2; Morse taper rough- 
ing, 2 each, Nos. 1, 2; Pratt & Whitney taper pin, Nos. 0 to 6. 
Mandrels: Pratt & Whitney, % to 1 in.; Morse, 3 each 11-16, %, 
13-16 in. 

Starrett’s tools: 3 scratch gauges, 5 in.; hermaphrodite cali- 
pers, 3 4-in., 1 6-in.; inside lock-joint calipers, 6 in.; outside lock- 
joint calipers, 8 in.; 6 universal bevels; depth gauges, 4 in.; com- 
bination set, 9 in.; patent double square with bevel blade, 4 in.; 
level, 12 in.; 4 hack-saw frames, Nos. 2, 8 in.; surface gauges, 2 
No. 1, 1 No. 2; high speed indicator, No. 104; lathe test indicator 
No. 65. 

ee & Sharpe Mf’g. Co.’s tools: micrometer calipers 
with friction attachment, 9 No. 19, 1 No. 20, 2 No. 30; vernier cal- 
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iper, 6 in. Eng. and met.; 2 beveled steel straight edges, 12 in.; 
standard steel rules, 12 in., 1 No. 1 grad., 1 No. 4 grad.; hardened 
steel try-square, 6 in.; key seat rule, 4 in.; test indicator; mer- 
cury plumb bob, 3% oz.; surface plates, 8—4% x 6 ins., I—6 x 12 
in.; standard external and internal cylindrical gauges, 7% in.; 2 
gas heaters; standard screw thread gauges, No. 285. 

Pratt & Whitney caliper gages, 54 to 7% in.; 2 Speirs ball 
peen hammers, 12 oD 4 6 oz.; 2 small riveting hammers; steel 
figures, I-16, 3-32, % in.; steel alphabet, 2-32 in.; steel stamps, 
M. A. H. S., 1 each 1-16, 3-32, % in.; soldering set 4o-ft. tape; 6 
knurl handles with assorted knurls; Pratt & Whitney knurling 
tool; Goodell breast drill, No. 6; Miller’s Falls hand drill, No. 
5; pipe wrench, 18 in.; - Coes wrenches, Onl Gach, Omit, eo eine 
rawhide mallets, No. 2: Babbit hammer, No. 2; 2 steel screw 
clamps, 6 in.; 2 Billings & Spencer steel C clamps, No. 3; 2 De- 
count heavy steel clamps, No. 2; 2 Besley parallel clamps, 4 in.; 
Almond turret head, No. 1; Pratt and Whitney hollow mills, 1 
each, 1% 5-16, 3% in.; Vanderbeek handy vises, eee in., I—334 
in., I—6 in.; Billings & Spencer clamp dogs, 18 60. I, 4 No. By Be 
IN@, 28 Sah friction drill C, with Socken wrenches ; Walworth 


< 


brass pipe wrench, % in. to I in. 

“The stock-room is furnished with shelves, compart- 
ments, and racks adapted to provide convenient storage 
for the many varieties of supplies, castings. and prepared 
metal stock that are needed by the classes. No pains have 
been spared to provide a convenient place for all of the 
numerous articles used in every department of the school, 
and it is an invariable rule that every article must be kept 
in its proper place. It is deemed as important to estab- 
lish orderly habits as to teach mechanical principles.” 

The question of teacher’s room, and locker and wash 
room (Fig. 18) is to be considered in connection with the 
machine shop. A cabinet, placed in the teacher’s room, or 
in a separate stock room, should be provided for the stor- 
age of the numerous small tools and parts, and also for 
stock. 

The installation of a good type of time-recording 
clock will serve the double purpose of keeping an accurate 
account of the student’s class attendance, and also acquaint 
him with a phase of modern shop superintendence. 
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Maintenance. 


The average cost per pupil for material, based upon 
returns from several typical schools, is $2.00 to $4.50. 

To this must be added the proportionate part of a 10 
per cent. equipment depreciation dependent on the number 
using the shop. 


Sheet Metal Shop. 


Sheet metal working is sometimes introduced in the 
first years of the high school course. In some of its forms 
it is well adapted to the seventh and eighth grades. 

The work generally consists in the making of bowls, 
trays, vases, boxes, sconces, lamp-shades. and lanterns 
in sheet copper, brass or iron. Some embossing, chasing, 
engraving, and enameling is frequently added. 

If a separate room is equipped for sheet metal work, 
it may be furnished with heavy benches similar to the 
chipping and filing benches of the machine shop (Fig. 
45). A panel of tools for sheet metal work is shown in 
I'ig. 46. The tool equipment for a class of twenty-four 
students is as follows: 


Pal, NCNM SNS He WAS Ae SOKO). onc co abooous sau bso cnuones $216.00 
12 pitch blocks (cast iron, about 20 lbs.) at $1.00......... 12.00 
1Hleathem pads. to hold pitch) blocks) aty75) Cts: a-.n62e. = 9.00 
PL VON IMAiaveNses Be Gs Cie ooo coooceccogonnaobsuanoue 18.00 
(Amp lanicluinomiaiiimMensmatms OMCUSemretn a aerate eeiacieelce siete 6.72 
CG Gaalsine. merase, Ae SO Clas ocoasenoe soo ceocandaaowes 4.80 
BD arreronvieiker, WOON. he 1 Ce og ca Gunsndon Goeoe oan andencar 1.56 
FQ) GHASING OOS, Ohi WAIAMINKE GAS, air 25 CiSsacchoncs onaonc 5.00 
OupairsuOtenuecaleni pp chromate hle22 te eto ela b ime S2 
6) Tnavte! somal sarees, GWHOO CIS, occaccucdanoonnanoshtdcue 3.69 
i Mone joe engl Inclilows, ING: Onde ccncancnocoscuovoment 5.25 
it Inlkonr jm Suchotdl,, code cco nadcnwame co uponoocddgodmammo gs 5.00 
i) Te eed, evel Feith octet Bb.nc ecomans 660 onSoddoaEdoceomaG 2 
1) Glial ASS SGU GE UO GiSoccessnbanccancseroueouodses 1.69 
WO) ome see AIS Be WS} Cio coc crodua deco se cacongoococae 2.40 
(OY TASS Gi OS! SIP HONS c Gb poo bane oon Shane aged oucom 6 2.40 

1.20 


A TAGS WOES, dios at oe WA. BO CS. do ao ocouscoosuonossLee 
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GepainseroundenoseEMilchsmate 20m Clscn ite er eters 1.20 
OupaiicwiatenoseaplieismatezOnctsumerrirettrt ttre re recta 1.20 
GeSCiapers” atmLS eClSeis oe ante eeke cee ey eat uetaeeetstel eeee stare: 1.08 
2 SCRAPETSPALRTON CLS sia esas cre cneient wesiatenallerareusrscskorstnorueereman .20 
OnO-1ne tate il eSwate 5) CtSae ercee Peer ree ter tee ieee ieee .30 
we lnehavel: Ghaill, Yatday eSGortseel GhRINS. 005 coo cue cost sono daaacx 1.50 
7 ehameling) eLurnaceane aneekes sea ite tne mre bee rene 27.00 
Motalvcostrormool equipments asec eee $335-05 


Fig. 45. Sheet Metal Working Room, Teachers College, New York. 


With the above equipment annealing, embossing, 
chasing, engraving, and enameling can be done, as well as 
the beating-up of bowls, etc. 

Mr. Frank G. Sanford* gives the following equip- 
ment for a class of twenty boys, with which he did suc- 


cessful work with seventh grade boys in the Oak Park, 
Ill., public schools: 


*“Hammered Metal”, The School Arts Book. 
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Individual Equipment. 


A bench, or at least a vise, is the first requisite; then a block 
of hard wood (oak, hickory, iron wood, 12”” x 3” x 3”); a small 
block of steel or iron for riveting (very often these may be 
obtained from the scraps of some foundry at a very small cost. 
They should have at least one flat surface and one right angle and 
ought to be % inch or not more than 34 inch thick) ; a block of 
soft wood, pine or cypress, free from knots, 9” x 12” x 2”; a pair 
of trimmer’s shears, No. 6, cost 30 cts.; a small brad-set used as a 
rivet punch, Io cts.; a half round file, medium, 1s cts.; a hard 
wood mallet, 25 cts. (this must be ground off 6n one end to 
present a rounded or hemi-spherical shape) ; a ball pein hammer, 


Fig. 46. Panel of Sheet Metal Working Tools. 


40 cts.; a pair of flat pliers, 20 cts.; a pair of round nose pliers, 
20 cts.; and a small screw driver, 15 cts. 


General Equipment. 


Four pair metal shears, large, cost of each, 50 cts.; Io rat- 
tail files, 10 cts each; 5 wood rasps, medium, 15 cts. each; 34 inch 
steel round head screws; wire brads, 20d, tod, 6d; 12 sheets fine 
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emery paper; 5 small rivet sets, 20 cts. each; some scraps of soft 
wood; a roll of soft sheet brass, gauge 23, 12 inches wide, costing 
at wholesale 18 to 20 cts. per lb, or some sheets of soft sheet cop- 
per, gauge 23, costing 20 to 25 cts. per Ib. 


Maintenance. 

The cost of maintenance depends upon the amount of 
sheet copper, sheet brass, and sheet iron used, varying 
ereatly with the nature of the course. Screws, brads, 
rivets, enamel, and acid form a lesser expense item; $1.50 
per pupil will cover the cost for high school work. 


Mechanical Drawing Room. 
An analysis of the problem of suitably equipping a 
room for mechanical drawing might resolve itself into a 


consideraion of the following factors: 


General considerations. 
Drafting tables. 
Drafting instruments. 
Models. 

Storage for :— 
Boards. 
Instruments. 
Models. 

Blackboard and furnishings. 

Auxiliary rooms :— 
Teacher’s room. 
Dark room. 

Decorations. 


General Considerations. 


Mechanical drawing may begin in the seventh school 
year and may continue through the high school course. 
In the seventh and eighth years it may be made a part 
of the regular shop course. In the consideration of the 
bench equipment for wood-working (page 63) a draft- 
ing kit is given as part of the equipment to meet this 
condition. 

The drafting-room, in common with all drawing 
rooms, should preferably have a northern exposure. The 


134 


Economics of Manual Training. 


light should be well diffused and abundant. If artificial 
light is found necessary, drop lights placed at the upper 
left-hand corner of each table may be provided. Prob- 
ably the best method for lighting the drafting-room is 
with the inverted arc lamp. This method is in general 
use in the schools of Europe. The ceiling and walls of 
the room are whitened and the light from the lamp is 
reflected from them, the direct downward rays being cut 
off by a screen. The result is a soft, diffused light 
throughout the room, casting no shadows. One or two 
lamps will give abundant light for an ordinary sized 
drafting-room. This method of lighting may be used 
with advantage in class-rooms other than those devoted 
to drafting. 

The general considerations regarding the distribution 
of benches, their relation to the source of light, aisle space, 
etc., discussed on pages 56-58, apply with equal force in 
the lay-out of the drafting tables. 


Drafting Table. 


Many school drafting-rooms are equipped with tables 
of special design, made to order. The building of espe- 
cially designed tables was probably occasioned by the 
dearth of suitable tables on the market, other than the 
well-known adjustable type with central iron standard, 
and may also have been influenced by a desire to conform 
more nearly to common commercial practice. At the pres- 
ent, however, the building to order of tables of this type is 
unnecessary as many such have recently been placed upon 
the market to meet this demand. 

These tables form one general class in present use and 
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the other class is composed of the adjustable type having. 
a central iron standard (Fig. 47). There are many forms 
of the latter class upon the market, equipped with devices 
for raising and lowering, and for tilting the top at various 
angles. They take up a relatively small space. They 
range in price from $5 to about three times this sum. At 


iiteadil. 
ta ten 


ety 


Fig. 47. Mechanical Drawing Room, showing adjustable tables, 
High School, Hartford, Ct. 


the lower price the table is of the simplest construction, not 
even having a tool shelf. A tool shelf is a necessity. The 
cheapest desk having this addition retails at $6.00. Some 
of the more expensive desks of this type are so encum- 
bered with clamps, set screws, and regulating devices, that 
their practicability is seriously impaired. 
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Tables of the former class are shown in Figs. 48-51. 
The table shown in Fig. 49 cost $7.50 to build. Draw- 
ers for four sets of instruments are placed under the top, 
but no provision is made for storing the drafting boards 
within the table itself. In the desk shown in Fig. 48, two 
drawers are placed at one side of the table and storage 


Fig. 48. Mechanical Drawing Room, showing table with drawers, 
Pratt Institute, Brooklyn, N. Y. 


for one board is afforded directly beneath the top. Fig. 
50 represents a practical table that is supplied on the 
market at $11.00 It has ample drawer space for two 
students and also accommodates two boards. Fig. 51 
shows a type of self-contained drafting table affording 
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Fig. 49. Drafting Table Manual Training School, 
Springfield, Mass. 
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Fig. 50. Drafting Table. 
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accommodation for nine students and especially designed 
for high school work. It is so arranged that every pupil 
who occupies the table has an individual drawer in which 
to keep note-book, pencils, etc., and also an individual set 
of instruments, if provided. He also has a section in the 
closet for his drawing board. All tools, ink, etc., used in 
common are kept in the drawer over the closet. This plan 
makes it not only possible for a student to find the entire 
equipment at his table, but allows him plenty of working- 
room around the board. Each drawer and door is sup- 
plied with a Yale lock. The top is of white pine, 48”’x24”, 
and the table is 41 in. high. The building of the table 
solid to the floor makes it easy to sweep around. This 
table lists at $30.00. A high stool may be provided for 
each table. Rubber tips, as shown in Fig. 47, will 
materially lessen the noise incident to moving the chairs 
about. 
Instruments. 

Each student should have the following equipment : 
drawing board, compasses, with needle point, pen, pencil, 
and lengthening bar, drawing pen, T square, two tri- 
angles, scroll, scale, thumb tacks, bottle of liquid India 
ink, pencil and ink eraser, and a hard and a soft pencil. A 
suitable outfit covering all the above items may be had 
for $5.00. The school may supply the entire outfit exclu- 
sive of ink and pencils, or it may supply only the board 
and T square, requiring the student to provide the 
remainder. Under public school conditions the latter 
plan is hardly permissible. Another arrangement some- 
times resorted to is to provide the T square, two triangles, 
scroll, and scale for each table to be used in common by 
the different students occupying the table, and to provide 
sets of the remaining instruments for individual use. The 
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board should be about 16x20 inches. For advanced 
work, necessitating larger drawings, 22x 28 inches. It 
should be of pine, about 34-in. in thickness, and have 
cleats, either at the ends or beneath, to prevent warping. 
The triangles should be preferably of celluloid; a 9-in. 
45° triangle and an I11-in. 30°-60° triangle. The T square 


ca 


Fig.s51. Drafting Table. 


should have a 24-in. blade. The scale may be a 12-in. 
flat, box-wood one, graduated to 1-16 in. the entire length 
of one edge and for quarter and eighth scales on the other 
edge. The triangular architect’s scale is frequently used 
on account of the variety of scales it provides. Only the 
best ruling pen procurable should be provided; 4% in. is 
a serviceable length. In choosing a compass and its acces- 
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sories all brass and highly polished instruments should 
not be considered. These are inferior tools. Select a 
medium-priced, German silver instrument, of dull finish, 
that shows plainly its honest construction. A 5% in. com- 
pass of this kind, with its different parts, should cost 
about $2.00. 

Models. 


A plentiful supply of models should be provided. 
These may include type solids, models of constructive 
details in wood, pulleys, couplings and other shafting 


details, wrenches, bolts and nuts, valves, and parts of 
machines. One or two bench lathes or a small engine make 


admirable drawing models. 
The wood-working shops, as well as the other shops, 
may be levied upon for contributions in this line. 


Storage. 
Boards, 

The drafting boards may be stored in the tables, as 
shown above, or a separate cabinet may be provided. The 
construction of such a cabinet is simple. It may be of a 
height so that the upper board is within easy reach. Par- 
titions placed at the widths of the boards should have 
cleats screwed to the sides as supports upon which to slide 
the boards. The cleats are placed far enough apart to 
permit free play for each board. Each stack of boards 
should be covered in front by a sliding door or a roller 
curtain. 


Instruments. 

The instruments may be stored in the tables, as 
shown above, or in separate drawers arranged in a cab- 
inet. These drawers may be 6 in. wide by 12 in. long, and 
of a depth sufficient to allow for the ink bottle. They 
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should be provided with individual locks, and a master 
key for the teacher’s use. The T squares may be stored 
on top of the drawing boards, or hung on the sides of the 
table. 

Models. 


The board and instrument cabinets may have cases, 
with shelving, placed above them for the storage of 
models. 


Blackboards. 

A slate board, lightly scratched over its entire sur- 
face with vertical and horizontal lines one inch apart, will 
be found of service for making demonstration drawings. 
Extra large wooden triangles, a three-foot wooden 
sraight edge, and a pair of blackboard compasses may be 
hung beneath the board. If room permits, demonstration 
seats may be placed before the blackboard, as described 
above for the wood-working shop. 


Auxiliary Rooms. 
Teacher’s Room. 

A room S x lo may be reserved for the teacher’s 
use. Besides a desk, chairs and book-case, it may have a 
case of drawers or a cabinet for the storage of paper, 
drawings and blue prints. 


Dark Room. 


A dark room, for the making of blue-prints and for 
other photographic uses, is a desirable adjunct to the 
drafting room. Provision should be made for the com- 
plete darkening of the room, and the walls and ceiling 
should be of a dull black. If blue printing alone is done, 
the darkening provision is not necessary. A sink is part 
of the equipment. If large blue prints are made, a large 
shallow wooden trough, for washing the prints, should be 
installed. Also a printing frame, on rollers, and a track 
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extending beyond the window should be provided. If the 
prints to be made are limited in size to about 18 x 24 in., 
ordinary printing frames will suffice. 

All of these furnishings are supplied by many of the 
manufacturers of drafting instruments, and are fully 
described in their catalogues. 


Decorations. 

The walls of the drafting room may be hung with 
framed pictures of locomotives, large machine tools, and 
shop blue-prints of machinery. These later are especially 
suggestive to the students in showing actual commercial 
practice. Many manufacturers willingly furnish prints 
for this purpose. Blue-prints, from the U. S. Navy 
Department, of modern battleships, also form an accept- 
able decoration for a drafting room. 

A small book-case supplied with standard books on 
drafting, and allied subjects, and with trade catalogues, is 
also a desirable addition. 

The following estimate is for a $500.00 equipment : 


Zabiela esmat So OOM anaes oie er ree oe $212.00 
2edrarveinompoabdseateGuCis wee ieee aes sane 18.00 
24 complete sets of instruments and tools at $5........... 120.00 
Incstrumenteand drawine boardicaSeaae nasser se 40.00 
CARE TiO? SWOPUESO OF GieyeIMSs, BWescosscascssocgouccocs AOKOG 
MaCGk NOR TERMISNINSS ocncoccosd pes csoccengadosneaut 20.00 
Warsi alr nintiyes Seve: coucaasnecdessoscadaandsacas ICHOO 
Rotalacostmotmequipimenl wey eae ra Seen $500.00 
Maintenance. 


A good quality of drawing paper (preferably of a 
light buff color) costs one cent a sheet, 11 x 15 in. Allow- 
ing for waste, this brings the cost per pupil to between 50 
cts. and 75 cts. An average from the reports received 
gives 63 cts. per pupil as the cost for maintenance. 

Sewing Room. 
Sewing in the earlier grades has been dealt with on 
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pages 34-37. The sewing in the upper grades may be 
conducted in a special room as shown in Fig. 52. The 
equipment may be a modification of the high school equip- 
ment to suit grade requirements. 

The work of the high school usually consists in the 
drafting and making of garments. 

I. Comprehensive equipment. 

(1) Drafting and Dressmaking room for class of 
fifteen girls: 


By talbles® sins wane eenaiele alee erase oe alcies ame tants tra ae enetone tore peered 60.00 
INUIRROT 2S cyte ca Shed alse erty ose Netra Os tu eereweley a mee homecare $15 to 20.00 
PECESERIS sco. Stee tc ant cra ot A ect tn Yee 6.50 
ASYes ks) | Ree re ee ere anne ris MASE Se RENT SCOT ick OAT Ck 8.00 
T, GaSe Stove, 3 DULMELS: se ceia-.gauy sentence eee este teeter er 5.00 
Connections £0, SLOVE: ciate uapacrn ties Chas eRe Sere terer ereer 2.00 
8 irons—4 heavy and 4 long narrow..........--.0..+--«0- 2.00 
Wartdrobe san ceeuecte cues ac tad cinema eer $25 to 40.00 
EMCO EHPnotarso my Su sorcmn nnn ondicustnalooddct aoceend 30.00 
TENS Stools: .r.asuencte een eae Sen Oe eT ee 7.50 
Clothes: freer ack 5. ea verde A en SOE eee eee 3.50 
SeSewinormachinessenanuas merce ce eceer cere $150 to 275.00 
4-tkoning boards: Gace onesie sa Ne oe ieee cere eee 4.00 
Boardwiorscurvedsscanis mycelia tie eee .gO 
1S, boxessfor materials=,....22,3< Soee ae eee tee eee T.05 
Paper rollhold eric ata ie oer roche ine enone 5.00 
18 yard) *sticks- a marrscias ea cie aoe Arete eae ara cee eee 4.28 
TSe tape: Measures’ se ansov cic csi ae tee oeera ee RT CT eee 83 
TOV AS CLSS OLS iy hose mais aati Me See a EN eet Re eee ere 5.25 
B.(BUStTOTInS. wiere.siac eases cere eiaraton rar Cantrstae are ee on Renee pete 1.50 
OOSKIFE TOTS ! ac, sie Crores Merce ore RNR eT eR 6.00 


$338.31 to $483.31 
(2) Sewing room—to accommodate 30 pupils: 


Roll front case for materials for 90 pupils................ 50.00 
Tables! to accommodate 30 ptpils’..s4.0522. 02 oe ee $30 to 80.00 
G0) CHS o poonews Oa reiki n ta ear SER A Horace sah hehin 60.00 
20: FOOtstools Akos are oe ee eer ee 60.00 
BO boxess (Oplargeran de 30nsiia)l)) meni eee ee 4.20 
Demonstration sfirantemeer en ee eee ee eee 2.00 


$206.20 to $256.20 
Motalicostrof equipmentela ste eee eee $544.51 to $740.51 


II. Cheaper equipment for 15 in, dressmaking and 
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30 in sewing. Dressmaking and sewing room combined : 


Smtablesmms=tOot mit Chemep nay ee sere wen ay ee iter. ots $22.56 

(An even less expensive table arrangement 

may be obtained of boards supported on saw- 

horses, when the two kinds of work are prac- 

ticed in the same room. A convenient plan for 

the dressmaking tables is to have these hinged 

to the wall, so as to drop down when not in 

use. ) 


Fig. 52. Dressmaking Room, Pratt Institute High School, Brooklyn, N. Y. 


BONCH ALTA @Eh7250 Bp Cie COZ meee tonicrina-ieraeriatenteae caer. 18.75 
Te LUCIO: (3 NOUNS ES)» GHaal HUIS Se doonowacos oaconodobod 3.75 
OMILO MSM eee ese ne sere oelentan hh ols ro Riel cw ores 1.50 
Am ITOMIM GaN OATS = row eis Me ee ehar cece s erestasn bore aureus cae ores 3.60 
Wardrobe we ctacinen cin arate Polatcrie css tolecniorrrets $5.00 to 20.00 
MESON? 4 conrcdic oapebe ae erin SRC ac cena eee eo 12.00 
ARSE WANS PIMA CIITICS ee crepetnra a cy-icie ye eis ors einrevers $120 to 220.00 
S CRECTIME TT Oe ae oes ent nese do ae Mba cd gears ee 3\00 
TQmVANGESliCks mmmetar rie Achy Pelt eis poreats tices ioe Borat 4.28 
25 GSO (QB Oi wasn lS) cosocsvcaccgndscbacdoe 9.40 
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Total cost of equipment II 
Maintenance. 
Average cost of maintenance for the work in the high 


school, if the pupils furnish their own garment materials, 
is about twelve cents per pupil. 


CooKing Laboratory. 


Cooking is very often taught in the seventh and 
eighth grades and in the high school. A _ specially 
equipped room is required. 
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Fig. 53. Plan showing Horseshoe Arrange- Fig. 54. Plan showing Group 
ment of Cooking Tables. Arrangement of Cooking 
Tables. 


In laying out a cooking equipment provision should 


be made for a kitchen equipment, a dining room equip- 
ment and a store room. 


Kitchen Equipment. 
The tables used for cooking should be from 30 in. to 
33/2 in. in height, according to height of pupils, and 
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should provide 25 in. to 33 in. width for each pupil, 
according to size. The tables may be arranged in the 
laboratory in the form of a continuous horseshoe, in par- 
allel lines or as single tables. (Figs. 53 to 59, inclusive.) 
Shelves, drawers and cupboards are provided in the body 
of the tables for the storage of utensils and materials. 

The materials used for covering the tops are various, 
including wood, plain and metal-covered, slate, marble, 
and tile. Of these, unglazed, vitrified white tile laid over 
asphalted paper and bound at the table edge by a metal 
strip is perhaps the best, although somewhat expensive. 

Arrangements for individual cooking either in the 
form of single or double-burner gas stoves or stands with 
Bunson burners are provided where not prohibited on 
account of cost. When gas is not available, a reliable 
single-burner oil stove may be used for each pupil. 

The specifications for the cooking tables of the New 
York City schools are as follows: 

“The contractor shall furnish all material and labor 
required to make cooking tables, as shown on the detailed 
drawings and as hereinafter described, to be delivered and 
set in position at such times and at such locations or 
schools as may be specified by the Superintendent of 
School Supplies. 

“For convenience in handling, each bench shall be 
built in nine separate sections or units, each unit contain- 
ing two drawers and two closets. The ends and backs of 
units, also the doors to closets, shall be paneled, the frame- 
work mortised and tenoned together, and the panels 
tongued into grooves in the stiles and rails. 

“The drawers shall be dovetailed in front, but the 
backs may be tongued and grooved together. 

“The tops of benches shall be of narrow boards, well 
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joined, doweled and glued together, and secured to the top 
rail of units by wood or metal buttons, which shall permit 
the tops to go and come without breaking the glue joints. 

“The doors shall be hung on 134x134 in. rolled brass 
butts, and be secured by bronzed iron cupboard catches 
and mortise tumbler locks, with 1% in. back set, each lock 
to have a key, and one key to pass all door locks. 

“Drawers shall have bronzed iron pulls screwed on, 
and tumbler locks, each lock to have a key, and one key to 
pass all drawer locks. Every keyhole shall be finished 
with a suitable bronzed iron escutcheon screwed on. 

“All exposed parts of benches shall be made of clear 
dry maple, of a uniform color and free from dark streaks 
or spots; the interior may be of any sound wood, prefer- 
ably of maple, and all must be thoroughly dry. 

“The tops of benches shall be treated with two coats 
of white shellac; the balance of exposed parts, also the 
edges and backs of doors, shall be treated with one coat 
of white shellac and one flowing coat of varnish, all sand- 
papered between coats. 

“Contractor will be responsible for the material at the 
respective locations until accepted by the Superintendent 
of School Supplies.” 

The table shown in Fig. 59 is listed by a manufac- 
turer of manual training benches at $22.00. 

Table equipments for fifteen pupils, ranging in cost 
from $30 to $500 are as follows: 

Table for fifteen pupils, with drawers for provisions and 
materials ; cupboard, closed with roll-front, sliding board, 
and tiled top made of quartered oak, about ........... $500.00 


Table for fifteen pupils, with one drawer for each pupil, 

made of Georgia pine, white pine or stained whitewood, 

ETON c.i,se naira might BRRae aa PCRS RCT SE $150 to 250.00 
Kitchen tables may be used where funds are extremely lim- 

ited, but are not advisable; about 
Individual stove equipment for tables 


sete Oooai ae $25.00 to 75.00 
Coal or gas ranges 


Jive: Pad hae aes ER ROE 14.00 to 32.00 
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Utensils. 
The prices quoted are subject to a considerable dis- 
count in purchasing by the dozen. 


Two for Each Pupil. 


BOWL muapint a cartivenvOLRearanitenneerenen meer n ine: meetin $ .06 
iiteaspoonwnickelmonealumin tiie eee eee een nee: aula 
Wennnell st Aantal Neves: GRAS ode baoo od oo on vas an oe sous enon: 16 
$  .33 
One for Each Pupil. 

Baking=dish, Dquart, earthen or granite.......+......... $ .08 
Bowl e4-auaniwearthennoreshanite melon eee ees ae .20 
BreadsnoardeercinallamwiOOd tenis enrees earner ae .20 
Dish=clotheoumiio pape eee ett hee eee An eige .10 
ISR NSAIKST, TaOMACHEhaML, BINS GNC WHO, oh on on on ands enedsoont .10 
LEicyiniversnpenier <Giealllly SRO soo ae g.8 6 oMtaao ooo Boon 6d Dero nee st 
SshienGasiodle Gusal, vol Inermalle.cog¢ aco ceococcsovenons- .05 
paem crit Commer ag SOF Pcs, ier nastege ero ene eee .05 
INK Gin nes SoRbEiee, UNONOUIA, ohh onc0c0caoo0enonbaacunce .05 
REP Deh=SMAkCivae cl ACS meray aN Asi they yaseeys Meee ee apres tee .10 
Blate orator Otamtitie mmm rate crekaite stars esate ers aoe .15 
Salieshiiisersro lass mee atane wren anette ceeas ert auae eee .10 
SaltespooieDOmeee ey sere eee warmer Poe ren a ke rte .05 
Saulcenan mwithacOver min pintwehanile salen ee elata rata: 18 
TADes MOOK, cael ore henoavtianhtin, .o4oo0c200n00ceccs00050 ee 14 
Weretableabnrusiecmall sawOo dm backcaet meer cera er ti tice .05 
Wesetablesknite, steel’ wood handles)... .s.65----+-.555--" .10 
MeaStning- cup ese pinta Dlockmtite nme Gee eee ose .10 
$1.95 

One for Each Two Pupils. 
Baise thit=cutt eta DlOckamititten ses. antei) cotierere sc aieren eseteveten = ots $ .06 
Inner =patiemmne ditties DlOCKatiiawartwraerrttenly ites errors 07 
Collanderemeditimmep lock avin terre isc eos tee sity 
Double boiler, 1 or % pint, block tin or granite.......... .50 
Eloumadred ena plockaitinnmcm armies: ses rere ae areanieren: .10 
i shite (Gravohataes loewaalks)),, (pikerells (tt, «405040040000. 22 
Gratien, sancliioniy WOKS thts. coscabiono onodedes obonoosomane 10 
Nerina ES, INMOIShe Ah asaaasoean 61000 cuednsAecsoasde .08 
Peinroamerciiein, Wns, Viorel INzhoele. cog usacancdnceocéaGane .09 
IRGIMEL DN, AONG) cr occoo donors aoobsBaaopexodocouodumDnt .06 
Somulnorne jnrian, Waves, yO! occossen oc dsccqcce500GGens .10 
Sinminee, Smell, OG Witlsscooanovoosgsvongs0 ged ann aodes .09 
Suiraingse, nacalicraa, WOE Utils noge pnb ooa ose no caoto ee doGo0as te) 
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Fig. 55. Plan of Continuous Cooking Table, Teachers’ College, New York’ 


Fig. 56. Detail of Fig. 55. 
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Bees 


Fig. 57. Cooking Laboratory, Horseshoe Arrangement, High School, 
Hartford, Ct. 


Fig. 58. Laboratory with Group Tables, Manual Training High School, 
Indianapolis, Ind. 
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Three or Four for a Class of Twelve. 


Applescoremmblocks time ser rrsascterreiersesien ile ecr sel sya S05 
Chopping-knitey- Steel) Menscoace cient recriets Tarte 50 
Sa RELAY WOO Clim cers espawere doce maeuetnctaes erect nite rt en eevee onze .40 
COSCON, 1 CMMAIE, ABIES OP Wh, oo acvosacaccoeccaoqoos 35 
Japanned strays mediums amare eeeie e tee cis arrester. 45 
MiscinosspoonelatcenwiOOGl eer emer te tieeiscn cena rs 05 
Miewininn jaRNA, WA) chal) Rv DIOS iio scocoono ne ne unanocnoods ANG 
Ritcheme ds 2 an desma tants mecanth ene erreerer elon aer .36 
$2.31 
Two for a Class of Twelve. 

(Cals {oevay, cenerabtiitia, (Ok Wiis 24. oc0cecon ogeccedeaatones SS 2S 
Doublembotlers ssuspilitcw ct aititemee ree reer 1.14 
GreGkalllS, seurerablaveot, GORVONWOMe ..coneqcaconncdwesoogucs mae 1.12 


LIT ttt / 
SINT ; 
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= in “ 


Fig. 59. Cooking Table. 


Griddles cake tienes lronee jac eee ee ear 10 
Kettle soe quartshecranitesass serie eae eee rr ee 1.86 
Iemonesqucezeruclassm ton 7aaetk Seer e 1.05 
Saucepanve2 quarts onanicemeeer eee eer arr .69 
SienenSe, Spoons Sle HN sa couocccoogse cocboousuceneose 25 
POaAStErE “WATE! sic, Somtnn The ee AoE OE ee 10 

$6.56 
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One for a Class of Twelve. 


Breadmlanttem meets cork ck Reece eee 5 er een 3 gto) 
CAN, KOPN SONS Oecsttare acc etrn eee etd te eae Mie ea an SRST .10 
Gothe emery err certs tece ero noreyis oer oto one itt 
GOTKSEre WwW, gree sere ee tes leone eS eee eee .10 
lopase lexcaion (CIDE), TENTED. THROM. obec ana somdcooonobonadces .I0 
ISimbRiE Taies,. iy TelOyASaL, Tt Cin REISS oo 55 danonbannovcaeecour 1.12 

‘ "J = LeD IT eumtme mere e tr tee a tenors 75 
Bayincelcettlew larg eaeironm sein ate © aie eels vison es 1.82 
iReiosmell, inmechibiin, Inlkole (ui 4ha0oce405 S60 cngucaobnenaoons IS 
liee-creampireezen(Ceackerns staudand)>) siquantsis aes see 
ellvaclassessel wlOzemeayne mee eee ees a ee aa ins .50 
IRGohbder Sine ka nS Notre ig HO joe Gaus ob GOO ne ae eo cacnoee 55 


Fig. 60. China Closet for Cooking Laboratory. 


ancinsmnecd emmebrct erate cntrsciree are acre arcs .20 
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I pint SIR AIP N doh ee fats) ae cee caxats arapiys ahexaietac ct alsis .05 
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POET CHAIN Set fio vate na aL ny Oe .O7 
IEAEKGKohiakes GonKONGl, 2 Gobo, pierce Waihi Sococaocucaoscouuccocce 30 
Scales tou lO™ pounds. eee ee eee ee eee eee Aas 
Skimmer = largess tilieicc cera ohana ocee aan eee .10 
SHAMS, TMA, IMIG WN) soos angonndcccenhoounesocune 55 
Dea-kettle, large, iron, granite, or aluminum ~-..-...--.- 50 
$13.98 
Utensils for Housework. 
Blackings Drashimns 5 wcrc orate ea naine emer ere SaeOn 
IREOOMs ose trosarers Brash cies hes eee ener ons, re ee ees 2 
Cheese cloth wdtStete «of nate orien aoe en eee rere .10 
Dusty brush steen.caicce: eee een eree rere eee ON ee ee .10 
1D TiS ee OCHO attacity tenl ee mae een AAS Ans ret Reon Ata Agena oie ad LS 
Esl OO rie DieSlie rey ate test ce SP ea Re eae aes oe ie ee nS 
Tamipe cloth se Marsa ceactcits cos aces rete aoa eee ak nee ee cn .10 
ANION ahr, sa rete en rack Or oh eT TP ORNENE CSS as RCS anon Aluie nico laa 2 
IRUIGTIES RUMORED GP OMIDIOO™ ame Samicnmod po oceuodo oop alee a oguss ae 27 
Scrubbing brushy Me crn.ac emacs cece ate tocar eager eae 2 
BVdabishe tlontolorsdy qntomo time enemGo do cuos odin Horns omens omer .10 
Wind owaclothssret@u mina erect error cette ae ee a eee 10 
$2.46 
Store Room Equipment 

Breadeclo trig Myc terse: Braet ete eto, os pete aer ae ee ee Site 
Okcrocks:Marce cearthene 2. yas ee Rooyen eae .2.40 
(Ged teen ares (J SULA MaNee Pruner Aw ira ol Dare Seta. olen Aamerns aie Rea cle 2.00 
AA OUI PATS W.OP Cll meets eae ner ae i ewer ere ee 2.00 
ce! Dagyed- vandechic lock ween tee cated chet certs arene noe eee LS 
if Goy4z5al 1Slbyr PARERES, Ald OOS. oo accnaonenguenonsesoc 30 
Oe-quact Mason vans tot comee, etemelass sen see ae 1.20 
Straimerswmsuyards, clreese-ClOtiimemere merce aren ean eters 25 
‘ If tyvardeenlanmell oe cceete waar ee rer a ae mek .20 


Cupboards, for provisions, utensils, and dishes. .$20.00 to 50.00 
Refrigerator, medium size, to fit available space. .$15.00 to 20.00 


$43.60 to $78.60 


Dining Room Equipment. 


Canton flannelicloth®- 5s... eee Re eee eee 
Tt Glabrae eninGl © CRIES oopcedcosadccceccences $20.00 to 32.00 
2xtablecloths, andenap kisi see eer eee ee eee 10.00 


Enough dishes for setting table and serving a simple meal 10.00 

(It is advisable to buy dishes that come in 

“open stock,” for if any are broken, they can be 

easily replaced. If setting of the table is not 

taught, a few dishes for the pupils will answer 

the purpose; say, for each, a cup, a saucer, and 

plate; and 4 vegetable dishes, 2 bread plates, and 

2 platters.) 
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ISTIVeSmeOTKS, ss POONS, wo lassess LGN S.C hintaan ee nae 20.00 


$60.00 to $72.00 
(If a sideboard is added, the cost would be 
about $28.00 additional.) 


The china closet shown in Fig. 60 is furnished by a 
dealer in manual training supplies for $60.00. The upper 
part has sliding glass doors and adjustable shelves. The 
lower part may have drawers. 

Summary of cost of equipment to ,accommodate 
twelve pupils at a time: 


Tables with cupboards, etc., stools, stoves, range, and 


SUNS Sanecuacaeons aie Posie Se cueMe EAN $550.00 to $650.00 
Witensilsm (asm petmrderatlodmstatenment)) men nr eee oer eeeee 85.87 
Store HOM CG PENDUNEMES 6 c0d00000 0c c0 0b aban a0 oH MNO UO) GEO) 
Dininceroompcdupmlent eee eee ee: ere Tenors $60.00 to 72.00 

shotalicostioneqmipiment meee eee $730.47 to $886.47 


On pages 96-98 is given the detailed equipment of 
the cooking laboratories at Evanston, III. 


Maintenance. 


The cost of maintenance for cooking, based upon 
individual work ranges from 2% cts to 5 cts. per capita 
per lesson. From 3 to 3% cts. is a fair average, and an 
allowance of 5 cts. per capita per lesson is liberal. 


Laundry. 

Few schools have a laundry equipment. The cost 
of equipping and maintaining a laundry in connection 
with school work is here given in order that the subject 
of this book may be covered as fully as possible. 

The work may be given in the same room as that 
used by the class in cooking, or a separate room may be 
fitted up. In the latter case stationary tubs may be used 
in place of the portable ones. To these must also be added 
a laundry stove, water-heating arrangement, and suitable 
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plumbing. In the former case there should be a large 
closet provided for the storage of tubs, etc. About the 
walls of this closet there should be shelves for the work 
of the class. The following estimate is based on the plan 
of having the laundry work done under conditions involv- 
ing a minimum expenditure of space and money: 


Equipment for Class of Eight Pupils. 


Eargemnbre) tube badiciais ches ¥- oo ctor, eee Lehrer eres omnia Sess 
Doubles pole fOr ctacchiapayiceet cr a ee eee eee eee 1.03 
Pea leet thei yrs meer een en ane ease eer toes eee Sey tne Spee ee OW 
167 SHEED MANORS. GGUS! eda tanetcs eetbimoes oe ine Chowne orto bso ccs Bike D ne 7.20 
Sroalenibrer pall Miewcie: cuss aeteeretera ise aniepeccces a gaan eaters: .20 
Granitemsoapecooken fy acc cmne ets a ieee cee Seer mee 65 
Yellow earthenware bowl, DequUanrtts wees cena chrom ces Wa 
2 quarts ay teas RVan wanna acheter ane .16 
a Sai aS Ac nana ae ean ah tat Bree Se RAGE st 28 
Sr yellowaearthenware bowls; nl qtart mpyasc sees econ ner .40 
2 AiNmIMeASUTING CUD SE amr ests See een ena reiiernen tee .20 
© utablesPOOmSm me ote acter to teers ee eRe Oe eee 48 
ONLEASDOOMSM car nto heeese eee esa tena heehee te PE TRE .30 
LGolinnce ere mor Seo Moc on a erro IC RUM cor a bmma cine oes Some 10 
Wioodentspoont 4 .scec nee toro Aone ete ee eee tee 05 
NOOK LECCE ROTA CLONES: ICI sree ent care en ere ern yer eter .9O 
Clothes pita Saas peer tak eet ice we ce as een ee eee 10: 
Rowell roller eon aseete oh rite ALR oe Oe ee 10: 
Skirt board covers 
LOpyardsminb leached ecOtro nec Olimar eee ner 89 
Mm AKON THM ONS, LSZh MOINES Gono sok oddoad sounds 2.00 
ie RehRGl Ngleihas WENN! oohaoomoo bane céiDoonoD oo Soe onnood .40 
Safety pinSieganansg sacs ee Wome wen ae er ee ee eee 2 
3 roller towels (7% yards linen toweling) .............. 88 
Dishspainel4a quarts’ cose ero eri Croat rere oe .63 
Uintversaletwnino eth at CC eee eesny emer eer ye err 4.25 
ZA, SURES AiMcNKTe Genel: x ssa ou ccoe obo coedeootesseuaed 5.00 
AIT Sip Pete Bess terse erreurs eR ee 20: 
Ovaleclothesshaskets tate tien soot aie ince eee Te2 
M8 OIL OT Wea taycts coe Scorer CP oe acl eT ee eoe e Ts 
624-100 Ibenciiesse. skeen Cee eee 5.40" 
8 4%-foot skirt boards, rn adjustable SUPPOKES Perle ae 12.00) 
8 small wash-boards, two-thirds usual size .............-. 3.00: 


A OOUNESatoreses (A tei lenient, ANONGIS)) 6 sccscncccccncocunss GO 


Fringe  brish? @y.ic5u 5s eee eee eee eee 63 
3soft benshes: <a enecis eee re ee 1.14 
Sh Wale Loyeorornnsy, Sic Gaypim Abie 6 oc onoocgaaceoadanacunec 54 
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fh alate ROME, OF fOboleey Gououdh acenao cooboeos Ade Ores One e220) 
4 ens Pen Ilan eae tee ae toi SASS isi 2.56 
sh A My rerun ree tee eras eee erarotrs are cie's e820 

oe s Be Mn bot Gc RIgoR Hore Oana at an 1.40 


(Cheaper irons may be had at 4 cents per pound.) 


Sw Ova POlSTersitenr apes per elas wae estes ea cteme cae 3.60 
SRITOMS TAS wren rae Cm Che ROS ore cas SIO ah chaste Ae ai eens .40 
Sin ES lavetlelaras:~ (GACNSSIOIS)) ccna ho omcco GOOG ne On or ce pad 

WB CGOIE Oe CEMIDINSNE cagcococaosognuanodssso00 $69.10 

Maintenance. 

% Coen WEERES. hE GOK) sooooaroaupecd-vooodscde- Paso $ 1.50 
SEATC lig Breer Sr er ei cee Ce ee ce ee tion .30 
lB UKE G Oko eescomt oa eure aces IOs Oe OO ca kta Ce ae Gee :25) 
I BYES > Sc ee ci, ice Bie) OEIC er EE OO Gra CREO .40 
BORA Mae eee Re Tee triers <neiteiets ict ter she fetes Meee cee near .20 
YNSCONTTOS Oe = =a GB outa SER OLED IPO ISON GOIRI OCS Omar oe 20 
NWWakinitie sayiTl @ eval NC GaT eye epeiccre es te: ciel sees or ever axel sl ticlaleceysrote cow Nee .10 
Sell icw dit or nie os Bin cle acc OOS RACED DOE nec aia .05 

Motalkcost ofmmnaimtenanceamna a-ryietneicie rel ieee tue tote $3.00 


Cost per pupil, 37% cents. 
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Fig. 61. Rindge Manual Training School, Cambridge, Mass. 


The Manual Training 
Building. 
vvy 

In order to supplement the foregoing detailed infor- 
mation regarding the equipping of the various shops, and 
also by way of suggestion for the general planning of the 
relation of a group of shops and other class rooms, a 
number of floor plans of manual training schools are here 


given. Aside from the building in which the makeshift 
plan is followed of having the shops occupy such space in 
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the general arrangement as is most expedient and con- 
venient without special regard to isolation, there may be 
said to be two distinctive plans followed in designing a 
manual training building. The first calls for a separate 
building especially designed for shop purposes and con- 
taining no recitation rooms, either located within easily 


WOOD-WORKING ROOM 55.60 


TOOL 
ROOM 


CRAWINC ROOM 


Si. 33 
SUPPLY , 


ROOM 


ORaAwINC ROOM 
42x29 


Fig. 62. Plan of Rindge Manual Training School, Cambridge, Mass. 


accessible distance from the main building or connect- 
ing herewith, and the other calls for a building espe- 
cially designed for a manual training school and contain- 
ing recitation rooms as well as shops, the latter so 
designed (generally in wings) as to secure the greatest 
amount of light and at the same time to minimize the 
effects of noise. 

Types of the former class are the Rindge Manual 
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Training School, Cambridge, Mass. (Figs. 61-62), and 
the Chicago Manual Training School (Figs. 66-69), and 
of the latter class the Mechanic Arts High School, Bos- 
ton, Mass. (Fig. 65), and the Manual Training High 
School, Kansas City, Mo. (Figs. 63-64). The arrange- 
ment of manual training rooms in a Normal School is 
shown in Fig. 71. 

If power is to be produced on the premises, the 
engine and boiler room may occupy a separate one-story 
building or may be installed in the basement, as shown in 
Figs. 63, 65 and 70. If electric power and light is also to 
be produced, the dynamos are installed in the engine 
room. Power may be had from motors driven by the 
street current. The most up-to-date equipment in the 
line of electric power installation may be found in the new 
Manual Training High School of the Borough of Brook- 
lyn, where all overhead shafting is eliminated by having 
every machine driven by an individual motor. The rest 
of the equipment of this remarkable school is quite in 
keeping with the above item, as may be gathered from the 
following summary of the number of shops and labora- 
tories : 

“There are forty class rooms in the building, four 
shops for elementary wood work, one shop for wood turn- 
ing and pattern-making, one for sheet metal work, a print- 
ing shop to accommodate thirty workmen, a machine 
shop, a blacksmith shop, a book bindery, four shops for 
plain garment work, rooms for the study of domestic sci- 
ence, including two kitchens, laundry, bedroom, dining 
room, pantry and infirmary. There are four mechanical 
draughting rooms, four free-hand drawing rooms, two 
zoology laboratories, two botanical laboratories, one phy- 
sical laboratory, one chemical laboratory, one advanced 
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chemical laboratory for the study of assaying and metal- 
lurgy; one laboratory for the study of advanced physics, 
including steam and electrical engineering and an electric 
laboratory.” 

Attention is called to the one-story shop plan of the 
Chicago Manual Training School (Figs. 66-69). The 
one-story arrangement permits of the doing away with 
supporting pillars, eliminates the evils incident to the 
vibration caused by machinery, isolates the hoise so as to 
minimize this annoyance to the recitation rooms, permits 
of easy trucking between shops, and affords a maximum 
of light and air. The method of lighting is the partic- 
ularly unique feature of these shops. The method of 
factory lighting, so long popular in Europe, and known as 
the “saw-tooth” system, has been utilized. The sky-lights 
are made with the north slope steeper than the angle made 
by the sun’s rays with the ground in the summer, and 
with the south slope opaque. The result is that the 
benches receive a maximum of diffused north light. Win- 
dows are also placed in the north wall to break what might 
otherwise be a somewhat cheerless: aspect of four walls. 

The disadvantage attaching to the use of one-story 
shops is believed to be confined to large cities where the 
high price of land would hardly justify so limited an 
edifice. 

In the original edition of this book a list of books 
dealing with the methods and practice of manual training 
was incorporated. The need for including such a list has 
since been rendered questionable by the publication of the 
admirable and complete “Bibliography of Manual Train- 
ing,” by Mr. Arthur H. Chamberlain, wherein is tabulated 
not only the books on “Method and Practice,’’ but also 
on the “Theory of Manual Training,’ as well as an 
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exhaustive list of magazine articles and also of American 
and foreign periodicals devoted to manual training. As 
a large part of the best manual training literature of the 
past few years has been in the form of contributions to 
periodicals, this “finding list” will be the more appre- 
ciated. 

In writing this book, unique in its field, the attempt 
has been made to have it eminently practical and of real 
assistance to those to whom it is addressed. For obvious 
reasons it was impossible to give in the text the names of 
dealers, or to distinguish between the products of various 
manufacturers. On the other hand it was recognized 
that information as to where to purchase might be of 
much practical aid. It was therefore decided to admit 
a “Purchaser's Finding List,’ giving a somewhat com- 
plete list of representative dealers in the various materials 
used in equipping and maintaining manual training work. 
Such a list will be found in the succeeding pages. 
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Fig. 66. The New Building of the Chicago Manual Training School. 


Fig.67. Pattern Shop Chicago Manual Training School, showing Distribution 
of Light from Saw-Tooth Roof. 


166 


*‘JooudS Burner tenueyy O8BdIYD UL AI0}S YsII “gg “31 


MITT SOopvoIHD Sane owey 

foanrowy CNacoy FIGS <ovp 
TODVPILD 40 ALICUINW), ZH 
TOOHSG OMNI NY ODWDILIS 
WY ANOLO s6aly 


| Sasa espsoc 


| 


“‘JOOYS Saimiery [enue osevoryy suv[g A1o}S psy pue poses 69 ‘s1q 


aaLOay ‘cNa0oy FISD eye 
ODDIHD 4O ALISNAAIKT, AHL 
TIOOHSS OMI, TWOWyy ODVOIH) 
WWE, AXMOLO. GaIHL 


.orir SOSA eueeas Seas 


‘Ue JUsteseg ‘[ooyos Surureiy jenuey; suryoorg ‘0/8147 
T Wos sururery, 


io t] 
I i 
I l =S=— =>. - = SS = 
= = = = CSS S| En aa) Sear 
[ofe[e}ololo] 
ES) jes) alate 
,O7Le X,0F | i woon Fi wooy fess} Soo =a] a) 
woo OWVNAO a Ee 2019 ff usum AYONAO4 
=— —— 
f Wood SY3aNION3 ~ 
Ne) 
a esa 
aan) © Wood Wwoou HEYM 4 ll 
2 PUSS . —b hes §=—==-f- WIS oo= 
Wood ¥377/09 Q OQ 'Osexe0 | sep sf ae 
\ rc WooYy 
| doe 39N04 | erst = 3h SS ao,018 ll 
ij Mepeccne Co: Che 
i at 
HOA ORC EO) Be Aig 2 I 
Oe OF On® Bin mend SE: iS) 
og {| 1 ‘of f ees es — sl —— 
1 a & Oo @) 7) 
= aS 
] oD Sy oO = 


Oo 0 O 


W30NN SNIG VOD 


NAIN-ASSEMBLY-ROOM 
CORRIDOR 


| 
| 
| 
| 
q 
i 
\ em’ 
YAN Boor, 
Ss = 


STORAGE 
i 


Plan of the Rooms of the Department of Manual Training, Chicago Teachers College. 


Fig. 71. 
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Purchasers’ Finding List 


of makers of tools and supplies for Manual Training 
‘Work, 
send catalogues and afford full informations 


Any of these people will be pleased 


ABRASIVE MATERIALS. 
Chicago’ Wheel & M’f’g Co., 47 W. 
Pike M’f’g Co 


ANGLE BENDERS. 


Randolp 9 


, Chicago, Ill, 
ee ING ISH, 


Shep: ous Do lanieyecrwe | vere cyte venar neue clmnurht bare eee ae Sandwich, Ill. 
ANNEALING FURNACES—GAS. 

Lvsetane (Cris Ihendiele (ohne souaucuseasoabe on New York. 
ARBOR PRESSES. 

Fd wittewiBartletbin ecaxeacwie orelsrstelete pie cetera aaa Boston, Mass. 


ARTISTS’ AND DRAFTSMEN’S MATERIALS. 
American Drafting Furniture Co 


Chandlerg&. Wa nbeins weve eros eres trey eee ne 3oston, Mass 
IS vegS are ID Seas Coa nomen ole om noT Some ae ok Chicago-New York. 
EWesDevoe SuiGn Tw RaynoldsiCo.n sa see New York 
BE PEG ErickSyiaeyrkevwy cern siens spoil sent a) enero New York. 
iinshbenows\rtaC omtcmamnbteuts merci rer sionre citer Baltimore, Md. 
Keuttel Scr Esser COs nieete Sane ee re Sen ee New York. 
Keonemy: Drawanes Mable Cotas acre ase eee Toledo, O. 

Eo Go iRiehnlev Si Oone scac-leensys tel eantneie aye arene New York. 
Sempiles, Wiliite: Gompanyiscnmiacirserserer ere eens New York 

Jai abes eu Reg REiCiops ie eianun ie mam aa erartene o cerog hy mie cha Phila, Paz 

Hee WE DER aat e Or eas ne ee eiatacenine Wetec Wie eee rise ee Phila:, Pa: 
Wins ote cl NG WtOly ws tdci ryaessiiers temava suausve tcl vew York. 

ASSAYING FURNACES—GAS. 
American Gases urnace Company encsl nici ol New York. 


Rochester, N. Y. 


AUGERS AND AUGER BITS. 5 : 
handler cece barber. sere otecee conebel spine ie nueae = Boston, Mass 
Hammacherseochlemmee»nnan CO. eet sy ncier New York. 

1D, MGA Ce ECinagancconsdoccodocseacnes New York. 
Ruscclie CMe Winino Mere se ers cuir here New York. 

AUGERS—HOLLOW. 

POSTS Manabe: KC Gaduoncadn eo aOR lp USO Omoe New York. 

BAKING POWDER. 

Begetarine Powder iCOsnaewr-tileiei-teiaiys tae New York, 

BAKERS’ UTENSILS. 

EOue ND PB O We hac CO: 8 evcrttcsecttns cape es cus secs sotetennaye orcs New York. 

BALANCES. 

Wistis Amor nee SoiGen cdoosccorscetcnonon oe Denver, Colo. 

BAROMETERS. 

Wilffers ANIAGOheNs Ce SOS oo ob sa kouoosonuhsaneco Denver, Colo. 

BELLOWS . 
Buffalo Dental M’ fig COsetatretercetn ne oar ers tore bios Buffalo, N. Y. 

BELTING—LEATHER. : 

Champion Saw & Gas Engine-Co.............. Beaver Falls, Pa. 

BELTING—RUBBER. ‘ ‘ 
Champion Saw & Gas Engine Co.............. Beaver Falls, Pa. 


I 


BENCHES—MANUAL TRAINING. 


Hammacher, Schlemmer & Co....:...... RIC OSCE New York, 
BEVELS. , 

Braunsdorf-Mueller (Co. i. = oe aes oe aii Elizabeth, N.-J. 
BLACKBOARD—CLOTH—SILICATE, 

NSD Yencilicate) BookaSlatel Cosi c stare ercs areas New York. 
BLACKBOARD—PA PER—SILICATE, 

N. Y. Silicate Book Slate Co.......:..-..++-.+New. York. 
BLUR O RD am neeC ee 

 Neusilicates Books slate |Comasratssieietaleliaciiereets New York. 

San PLPES; 

American .Gas Furnace Co...... SORES G ODP OMOALC New York. 

Bustalow Dental Mist os CO ve atecwtele ctesteterareteeraraleiere Buffalo, N. Y. 
BLOWERS AND FANS. 

Americar Gass Isuniiace nO geste leila ieiere ctalleteciae New York. 

Buffalo Dental M’f’g Co een ais caus area preemv otis Buffalo, N. Y. 

Buftalo Porgels Covscic eine o's) eleie tre ratarataoa te tanas shore - Buffalo, N. Y. 

Bs Me Stuntevant (Come actrees rseeorta sreie 55.050 30% . Hyde Park, Mass. 
BLUE PRINTING APPARATUS. 

American Drafting Furniture Cove eerie ete Rochester, N. Y. 

Ketiffeli & Esser (Coates sce see Pa gunerehecst New-Yor 
BLUE PRINT PAPER. 

Te EWiebermoe Comemneasa cana oss cite ee eens Philay. eas 
BONBONS. 

lat yilerSinvcrst ver nictetorts wee ovevehrnyoy atezsieve ei sais oxeawiet alah New York. 
BOOKS—MECHANICAL, w 

The” Derry-Collard “Compaty i... -e es + cee New York. 
BOOKBINDERS’ ART GOODS. 

Hoole Machine & Engraving Co............... Brooklyn, N, Y. 
BOOK STAMPS: AND TOOLS. : : 

Hoole Machine & Engraving Co..-............. Brooklyn, N. Y. 
BOOKBINDERS’ MATERIALS. 2 

Hoole Machine & Engraving Co........ care evere ees Brooklyn, N. ¥; 
BOOKBINDERS’ MACHINERY. 

Hoole Machine & Engraving Co..:............. Brooklyn, N. Y. 
BOOKS—TECHNICAL. 

WinaeeAuns wort he Qe 1S O1aS a isrelee ican ecrers Aogewenc Denver, Colo 

The Derry-Collard Company............<.. octyl New York. 
BORING BARS—LODGE & SHIPLEY. 

hreen Riversmhool Comet ee nee eae ee ee Three Rivers, Mich. 
BRACES—BIT. 

Hammacher, Schlemmer & Col... ses. n-+ sss: New York. 
BRISTOL BOARD. 

Henry: “Migr Daws nary etoscretcrneirenione eiericcasrsr rire PhilayPa. 
BRUSHES. -. 

IRE Manisa Ce (Gonos saudnonconsocoadane souoy .- ++ Phila., Pa. 


BUFFING MACHINES. 
Chicago Wheel & M’f’g Co..47 W. Randolph St., Chicago, Ill. 


BURLAP. 


Hofiman-Corraivickis Comeuceacistaec cei rie New York. 
CABINETMAKERS’ BENCHES. 

NY IS TB EMU cece eco ele se cine ares eke sais eee O ceyantrate Worcester, Mass. 

Ghandlerw& “Barbers. miscues eteteeer seers Boston, Mass 

Grand Rapids) Mandi Screw Cole caetss eins Grand Rapids, Mich. 
CABINET HARDWARE 

Chandler i& Barbera a- cece csernaero ariel oemerareyaisrers Boston, Mass: 

Hammacher, Schlemmer’ & (Cosa. resorts ies New York. 
CALIPERS. : 

Nigar 9] fo) (oeboW sarees an ade nenon.Aq cessor odcbS.0 Newark, N. J. 
CANDIES. 

VU Glens ea eessrouyena nos io Ghee ernie crete acrominets New York.. 
CARVERS’ PUNCHES. 

Braunsdorf-Miuellen Cos scree te cienleieteneioe Elizabeth, N. J: 


2 


CASE HARDENING FURNACES—GAS. 


Americana Gace Inuitnaces© Ove teneeiis aasielae ees New York, 
CHARCOAL. 

JEkcabay dN ly ARAN Sa seeds ospeerbin ap Oe oe ea eae mana Phila., Pa, 
CHARTS—EDUCATIONAL. 

icw Derm eCollarda Compan yaaeenen ene New York, 
CHINA PAINTING MATERIAL. 

LS VamVA Tbe (OB Outre ie einai aitnalevsston aires hoe New York, 
CHISELS AND GOUGES. 

ian maehes, Schlemnnerincca' Comp aceaserace at New York. 

G5 Wienmings ral COg er wantenr my ena ane e New York. 

ae Ris CLONE rs ee eit oe Cn er gk enn gO Rochester, N. Y. 

RUSSelM Cam nwiline (Comm Eee nee en tring) aes New York. 

Jee SCM eR Willi te 2 COmn tis Serotec entree eet onee Buffalo, N. Y. 
CHOCOLATE. 

ING lore Cicer rcronke sree cine cornet aaeeneene tars New York. 
CENTER DRILLS. 

omel eS locom bis Con martemrcive vette ers seams Providence, R. I. 
CLAMPS—WOOD. 

Grand eRapidepiandmscnewa Conant ee Grand Rapids, Mich. 

Narragansett Machines Cog aun ee sueie ee eras PEeeuce, Rede 
CLAY MODELLING TOOLS. 

Wammeacher,, Schlemmer & (€o.. st... 0 os ere ne New York. 
CGLUAV ICR LASDEEDNIE) 

ChavanteVRits SCod in oes cckstom ater Beton Jersey City, N. J. 
COCOA. 

EAA LEN Sige coratenema AS a ecel aes CRT cues me ohare ane rake aue Ze New York. 
COLD CHISELS. 

Braunsdort-Mueller (Con ssn: ssonts eed vee ee Elizabeth, N. i. 

Wins JOURSOR tic acon. slated eas Pali slnteadorer On Vewark, N. 
COMMUTATOR LUBRICANT. ; 

emp Be Ail Grae Cones Urn Carats eye vee oie age Comet ca ec cane Chicago, Il. 
COMPASSES. 

WanseAinsworthew (Sons aon seiai elie cities ies Denver, Colo. 

SAGE. IRSASI Core ccsscannaeocoocpaba ges Yedverara New York, 
CONFECTIONERS TOOLS. 

do PNB Oo were GOs ose t ace brecre- wave Guoveserapavcnane need New York. 
COOKING TABLES. 

A Bemis iiaiere aise eresy 5 sisnc: «passrersi sts. steroeisie to arcee Worcester, Mass. 
COPPER WORKING TOOLS. 

Ehandler Ge Barbersutan ce aeetie aerereorsesne roe _Boston, Mass 
CORDAGE. q 

lntoammcdCorer Wiles (Cn. 55 spn doo eoon ta but nose New York.* 
CORLISS ENGINE MODELS. © 

whee Derry-Collard \Companyacen. empress ie New York. 
COTTON WASTE. 

Hlotemati- Soria istiom Commas wer icrnerieeta et sn tenets New York. 
COUNTERSINKS. 

Miisiae, VONIGCY Ip an sean soo euend tous reoRU oO Newark, N. J. 

\WiellscmbrothersmeG Omir saarineh is sisrsneta Genter erele Greenfield, Mass. 
CRUCIBLE FURNACES. i Y 

Ainiarein Gre UBisidnaee (okeaoocccdosaacse sooe New York. 
CUTTERS-—-MILLING. js 

[ee IMTS ACR Caen a0 bobo as erred Gooo mune Oop Tolland, Conn 
DIES AND TAPS. 

Bay State Tap & Die Co.......--. BG FOL eae Mansfield, Mass. 

Buttertel daca Comma s.rt-s. LOG OMB AEOe sod 206 Derby Line, Vt. 

J. M. Carpenter Tap & De (COR aet dere caverreeks Pawtucket, Res 

lalolkeonoll We (CO cena spoodwosocdsenscuo owes cos Waterford, N.Y 

iD Ge Suite (Ee oocacosogccnacusono counS Hartford, Conn.: 
DIE STOCKS. ; 

J.-M. Carpenter Tap & Die Co.,...----+-++-- Pawtucket, k. I. 

(Pratt komWiuitnesys Odes cemeiss = nice nnn Hartford, conn 

Wells Brothers Co.......-0- sere reeereseerces Greenfield, Mass 


DIVIDERS—WING. 


Mk UeicoW pas scouseouoscadanod Gocmgasdcns Newark, N. J. 
DRAFTING MACHINES. 

Wnhiversall Drattines Machinem Co.mtcittey etre Cleveland, O. 
DRAWING BOARDS AND TABLES. 

American, Dratting Murniture Goss. Rochester, N. Y. 

OTS CBE IS as nt araerenceee oR Sena tee ee nar ee Worcester, Mass. 

Chandler & Oi Barber. pac. eo eiiee cece wtas ate sees Boston, Mass 

Eee Wa uDevioe: 6. Caden Ray nolds: Coser. ane New York. 

Economy Drawing Table Con Ea ae see .. Toledo, O. 

IRGERIO Ra ISS e (On oochacouduocoeyeccodoue z New York. 

Henry M. Taws......: CER Aas oe eo hee ee Phala., Pa. 

Ee Wieber er COM rytrne aie ten eiiauses ea bee enoe rie tee eee Phila., Pa. 
DRAWING—BOOKS ON 

he sDerry~CGolland! (Gompatiyenm aati ae New York. 

BireenemlDietzremm Cort nae tee eiaeerer inate peste Chicago-New York. 
DRAWING INSTRUMENTS. 

Chandler Gay Barbersayocnrs tener aes mateo rae. Boston, Mass 

KS We Devoe 8G ET. RaynoldsGo:-.--.—--- = New York. 

Sugene, DiretzgensComena nse iia reree Chicago-New York. 

Ieuttelurea ssera Con er aos roe nee New York. 

IPAtEersonm hOOls Gouncunme heise ae er oe Dayton, O. 

PGS Ruehles ei Cotnrn sao oe oars. New York. 

Fency ML aw Siero coer ciateunin 2b erernernta erase peek he ore Phila., Pa: 

PM VWVeber ed. CO tyre near eee Sr eee ae Phila., Pa. 
Ps KNIVES. i 

Cae Jennings 8 COs Sih ns ese eee oreo oats New York. 

PAE Cre) tla cael Oh WoW Covanisin cum otic Pro Groce op Gia nics New York. 

Pe Ewe Wihiter Coxe erste We win te coche se Buffalo, N. Y. 
DRAWING PAPER. 

Biucenemlretze et CO te muepte suerte erecta as ieneiets Chicago-New York. 

lenay NESE RA WS oe cc aate seen etree ern ee gee ee Phila, Pas 

AAW Eber Ra Cone we scnrencer baie proton tee oharenkeatnaye Phila. Pa: 
DRAWING PAPER—ISOMETRIC. 

hes Werry- Collards Company sensu asters New York. 
DRILLS—CHARD DEEP HOLE SPINDLE. 

hneemRiv.etse ool COs tercnhemtre tatlenie ttn aciiee ike Three Rivers, Mich. 
DRILL GAUGES. 

Pratt cee eVWihitniey: | COsscdelstusromn lor vitor se eeaers Hartford, Conn. 
DRILLS—HAND. 

Hammacher, schlemmer  & Coun. asso decnces os New York. 
DRILLS—MATTHEWS HIGH SPEED CORE. ; 

TChséee Rivers: Poole GGn neces cieatare neoeee te Three Rivers,, Mich. 
DRILLS—SENSITIVE. , 

Pox WRAGhiiVe “Oe cc's Brest fecln 6 vie. e oere abate eee Grand Rapids, Mich. 
DRILLS—TWIST. 

Standand stool Cowan aercneteecis ne ieaierenteees Cleveland, O. 
2 ESS MI SROh COs eochonnancdansocsonsensce New York. 
DRILLS—UPRIGHT. 

Biv MBarn ese: Coxe weaseieu cree eters. bere ketenes Rockford, Ill. 

Sebastianwe lathes Gowran rere ee en ete Cincinnati, O. 
EDGE TOOLS: 

Macks Si COn-camunoaishtarrs oe tena mies aie ree -.- Rochester, N. Y, 

LEO Ge ioe AM GU k Ooh Gta nce oleae dee ie BitttaloNic. 
EDUCATIONAL CHARTS. 

Tres Derrny-Colland  Companyasaree eee ene New York. 
ELECPRICITY—BOOKS ON 

Dhe Derny-Collard) (Companys New York. 


EMERY CLOTH AND. PAPER. 
Chicago Wheel & M’f’g Co..47 W. Randolph St., Chicago, IIl. 
EMERY OIL STONES. 


Chicago Wheel & M’f’g Co..47 W. Randolph St., Chicago, Ill. 
Pike Vl sf? oi COUMEY. recs magns Meee ican or eee Pike, rT. 


EMERY WHEEL DRESSERS. 
Chicago Wheel & M’f’g Co..47 W. Randolph St., Chicago, Ill. 
Dee GES el Oro R toi ciey on GAOT ORS abo heen P ike, N.H. ~ 
EMERY WHEELS. 
Chicago Wheel & M’f’g Co..47 W. Randolph St., Chicago, Ill. 


BikkewiMcEee NCO. tian tay mers eS RNB nes A Pike, ING JBI 
ENAMELING FURNACES—GAS. 
ENINCHICAIE GQASmLUIGNACe COs ease teri eerie New York. 
ENGINES—GAS OIL AND GASOLINE. : 
Champion Saw & oe eS GO pare class aa ae Beaver Falls, Pa. 
dRobentsone MAR G COmsne ioe swelna: cee et es Buffalo, N. Y. 
ENGINES— STEAM. 
Bea Se cunceviatits COs meres ey sorsecn co pratae arieecice: Hyde Park, Mass. 
ENGRAVERS’ TOOLS. 
Hoole; Machiner& Engraving) Comune steel: Brooklyn, N. Y. 
EXPANDING MANDRELS. 
Wiestenn =e) ool Omi iom Cone nia tern creer Springfield, O. 
EXPANDING REAMERS. 
Wiestemnmloolmwm\Iaisom Conner nase reer aeeiee Seppstcld, oO. 
EXPANSIVE BITS: 
RusselligQah rite Comme tecruiya ccc ene New York. 
EYE BENDERS. 
Estepace Dolan. cece. Bioao MoNctoveustMouens hers teea niente Sandwich, Ill. 
EYELETS AND TOOLS. 
i yelete lool Goce pence eee cc nese rene Boston, Mass. 
FILES AND RASPS. 
hampion Saw & Gas Engi ne eee SA ore ae Beaver Falls, Pa. 
Hammacher, Schlemmer & . New York. 
INicholsonmliilest Comrie dere con em ec .. Providence, R. I. 
Eee eweichhelmnk, (Cormieaveeiac cicce iste cern. ce New York. 
,FILES—SWISS PATTERN. 
HEGeP a Reichhiel miu aecGone sia areenraisvscaernerenee savin New York. 
FILES—AMERICAN SWISS. 
nig. (be ReichtrelinGe Cone... cies ocisken siete oie ie eee New York. 
FILING CASES FOR DRAWINGS AND BLUE PRINTS. 
American Drafting Furniture Co.............. Rochester, N. Y. 
FIRE EXTINGUISHERS. 
Ghandler nS: GBarbervcc smancuskiy cvste aro educates eters Poston, Mass 
FLUXES—(see Soldering fluxes). 
FORGES. 
Bittaloghorges Com panyarrrte metry meee aeneer Buffalo, N. Y. 
Pelemstantevant i Compatynnree secretariat Hyde Park, Mass. 
FOUNDRY WORK—BOOKS ON “ E 
The Derry-Collard Company........... Stare patois New York. 
FFURNACES—MELTING. hoe 
American Drafting “Furniture Co.............- Rochester, N. Y. 
iWimenicaneGase munnaces GOs. crstescysrsin cient pore New res ‘ 
Texeye esto) IDYSokeye WME er (Conn ws ane na dodnd nocd . Buffalo, N. Y. 
FURNACES—TEMPERING AND ANNEALING. 5 i 
Nenenicanm Gam atinnace Conic ister tears New York. ¢ 
Buffalo Dental M’f’g Co..... hee ecal aie via ronenearcteneeets 3uffalo, N. Y. 
GAGES—LIMIT. 
Pratt & Whitney Conse «ice cece el crete ofere 2c) Hartford, Conn. 
AGES—PIPE THREAD. 
: Pratt (& Whitney Colts... cee eee ae sen saves Hartford, Conn. 
NVielilsmub others \COn mele iersts glertstieietae)wiele arelaradsits Greenfield, Mass. 
AGES—SCREW PITCH. 
: oF fells. Brothers G0r.0....cccesesecwsseceeeces Greenfield, Mass. 
GAS BLAST FURNACES. 2 7 
American Gas’ Furnace Co......-seeeeeeceeees New York. 
GAS GENERATORS. y 
perienes Furnace (Cotrrioiectclee pecsevcsaracrs New York. 


GEAR CUTTING ATTACH MENTS FOR LATHES. 
W. 


GH HonodooAnancaconeoe coudGeN dec Worcester, Mass. 

GLUE. 

Wisdom, Gs (Comanesenciarercte rel evatelsletet ete teabouster ata reteterers Chicago, TJ. 
GLUE HEATERS. 

Hammacher, Schlemmer & Co................- New York. ; 

Olivers Machinenys Co cie-tte seere sinister ies Grand Rapids, Mich. 
GOUGES. 

RUiSSe llerec mln Witte © Oxy areteretelcycieverelelarelspstelstcheretenci sine New York. 
GRAPHITE AND PLUMBAGO. 

IDAHO: lesnoislady Goowacoouccooscouochoucbonad Bethlehem, Pa. 
GRINDERS—CUTTER AND REAMER. 

Re IME (lenient. paconcguoneccbocneocosoOU dae Tolland, Conn. 


GRINDERS—DRY. é' 
Chicago Wheel & M’f’g Co..47 W. Randolph §St., Chicago, Ill. 


GRINDERS—PLAIN. 
Chicago Wheel & M’f’g Co..47 W. Randolph St., Chicago, Ill. 


SEN oe WATER TOOL. 


Sal Bz) DeVoe Chem iro arcs Om OmOrn Beno Coes g OOO C Rockford, Ill. 

Cee. Wheel & M’f’g Co..47 W. Randolph St., Chicago, Ill. 
GRINDSTONES. 

Hammacher, eschlemmern 6) Connanere cmcreias New York. 
HAMMERS. 

HammachersSchlemmerns wa COueee ase New York. 
HAMMERS—HAND. 

The David Maydole Hammer Company........ Norwich, N. Y. 
HAND SCREWS. 

Chapin-StephensalCovmeraac taste ch tee reine Pine Meadow, Conn, 

Grand Rapids Hand Screws Cale ersa siete Grand Rapids, Mich. 

Narracanserte Machine (Conn aerate nee Providence, R. I. 
HATCHETS. 

Tie Ue a Wihite.' Coin Semrccrecrecieuers oer aaa Buffalo, N. Y. 
HEATING MACHINES—(Gas). 

Amenricanedsas burnacesGonsnmt-aie cee rrersne New York. 
HEATING SYSTEMS. 

Buflalow Mor ger Coweta es cteveicie ste costo rete ota meets Buffalo, N. Y. 

Be Eee Stuntevant (Con pemrieita isis ani wee Hyde Park, Mass. 
ICE CREAM FREEZERS. 

PeeMa Bower. Co. sansewasc ie Se aetneeas New York. 
ISOMETRIC PAPER. 

The |Derry-Collard) Company.1ecee aes New OL. 
INKS—WATERPROOF. 

Bugene Dietz genl\Cojs,c.acdasa ans e recereReeroe Chicago-New York. 

Wennry 2M se Daw Sistine Cee ROC Ee ene Phila®. Pa. 

Fe Weberné& (Coon tocsnwreaun nck aie ae Phila., Pa. 
JOINTERS. 

Greaves miGlucina ni Sal COM mcrae eee aes Cincinnati, O. 
KNIVES—SLOYD. 

Hammacher Schl emmicnm ccs Gomme eats New York. 
KNURLS. 

Braunsdort-Miveller (Go sma inoes seieo en eee Elizabeth, N. J. 
LATHE DOGS. 

Wrestern) Toolli& Mii’ om Comme yaseeriers erences Springfield, O. 
LATHE TOOLS: 

Nseries Wie, Aol (Cie odo cade donouGeousy Chicago, IIl. 


LATHES—BUFFING. 
Chicago Wheel & M’f’g Co..47 W. Randolph St., Chicago, III. 
BE rcReedt Coes Payetcatine © trots ar eee ee ae Worcester, Mass. 


LATHES—ENGINE:- 
IBS WE Barnes) (COs ae NOCK LONG) elILl 
Greaves, Klusman & Co. “Cincinnati, O. 
Pratt & Whitney Co.. . Hartford, Conn. 


Monee edi (Comencrsictesvere cc aiscteie Slavia erasers -Worcester, Mass. 

webastianmlsathemC Oncrras acca siete en sales Cincinnati, 

Seneca Falls M’f’g Comey a eee eesSenecal Galles Nowve 

WER Cae Moun gt ote cc nacre Serres, Aeteuataagere'ecaer seminars Worcester, Mass. 
LATHES—FOOT. 

Sebastian Lathe GO vxe te otra esate fevncc yer stennive wea conee ts Cincinnati, O. 

Seneca Falls M’ e& Conse ee OCHeCating lish Niawkre 

E. H. Sheldon GO sbraiersterche seaereacn nietone eS Chicago, III. 

NS OS NGOS coin Oe aR Roy Ste ate sie eran Worcester, Mass. 
LATHES—HAND. 

(Grraanes,. Silage Ke (COs cnsaaesqoneesnonse ead Cincinnati, O. 

F. E. Reed Co Worcester, Mass. 


Sebastian Lathe Co Cincinnati, O. 
Seneca [alls Seneca Falls, N. Y. 


LATHES—PRECISION. 


ratte .&o (Wihitm eye Cove seine eerste ee eee vataaten dave Hartford, Conn. 
LATHES—S PEED. 

Chandler & Barber...... ceialavaral aie enced Swe sees eae Boston, Mass 

OliversMachiner yay Cousnan sarct cris ecarersrine cota Grand Rapids, Mich, 

ema eed GO ReAniy gira itera case clatereresas Mone one Worcester, Mass. 

Sebastianmlsathem Cownea ernie arson ieatcn Cincinnati, O. 

Stockbridge Machines (Coss ew secretes eeteeerin rene Worcester, Mass. 
LATHES—TURNING. 

VOD DSre VIR fe CO taraes acces oraus, cis stare essoceuras waynes ere Worcester, Mass. 

hia Glerawmeb are rcmtacn senior sme oe ines ies Boston, Mass 

GreavecwmishasmanicccaC Onn tactile cn seer ae Cincinnati, Cr 

IG as Reed 5 CO: veratancsccortavreiersesicvecel savers teen ust fei iakes Worcester, Mass. 

Olavier = Machinery mom. wer sera eee eevee een Grand Rapids, Mich, 

Sebastian lathe wCongaac was nmaeeine seer om es Cincinnati, O. 

Senecagminall Sam Vignette COrn aa csetaterenn cts erie eerie Seneca Falls, N. Y. 

Pe PSE ICOM Oe Oe sainitare rutams Ona Pa oer eal Chicago, Ill. 
LAUNDRY NETS. 

Hofimarn-Conneiction COsactspaicratetmet cerca te New York. 
LEAD PENCILS. 

Wa clemPencitl |COneecusanercucrers vedere eiearscness era siecsuazee New York. 
LETTERING—BOOKS ON 

hem Dern Collard Companysrcrmen iret New York. 

PON VED EIN Gan One cavers eeu ke ierete sure renters Mehta. Pas 
LETTERING PENS. 

Semplesy White Com panyye «i. ose snes gels cise sires New York. 
LEVELS: 

Wine CAINS WOLtIN Gel mONSil. cis o we aie eee Fate a cesticies Denver, Colo. 

Chapin-Stephens Co. eae C sbi ee CRO aa neces rueeree Pine Meadow, Conn. 

(GM amenmingste Conny chic kane aur me New York. 
LOCKERS—STEEL. : 

BdweuDarbyscusOnse Comma r rma: Sere ree. ene Phila., Pa. 

NantagansetteViachines Co mamta guetta ti ierecmieions Providence, R. I. 
LOCKERS—WOOD. . , 

Narragansett lachine Con. cisrieric mi a/rele sis) onie viene Providence, R. I. 
LUMBER—PATTERN. : 

WWmenicans lumber con fo) Comer Werle. Pittsburg, Pa. 
MANDREL PRESSES. 

PA win bum bancle tandems mel emees ee raecs scares Boston, Mass.. 
MANUAL TRAINING SCHOOL SUPPLIES. : 

Patterson, Gottfried & Hunter, Ltd............ New York. 
MANUAL TRAINING BENCHES. 

American Drafting Furniture Co...........3.. Rochester, N. Y. 

SNE” EIN YS iB Glenstneicao Oe ROe Omi AOC DELO Cn Otc eI TS Worcester, Mass. 

Hammacher, Schlemmer & €o:................. New York. 

Ghandiene com barber tora etn cteteare sr eoreiotan sy aeitaor Boston, Mass __. 

Grand Rapids Hand Screw oe: Si.aie Socate Joo Grand Rapids, Mich. 

Wai Coumioles= Cosmin wosccilacs citi lac: Irving Park, Chicago, Ill. 


MANU: eee TRAINING VISES. 


ToleSs Comite b ecctoie unasieaiee Irving Park, Chicago, Ill. 
ee SORES: 
Champion Saw & Gas Engine Co....... Romo Beaver [Talls, Pa. 
METALS, TOOLS AND SUPPLIES. 
Patterson, Gottfried & Hunter, Ltd........2.., New York. 
MODELS. 
ihhe, Werry-Collgrda Company erecta New-York. 
MOULDERS’ TOOLS. 
Wins: ODS OME earner ccketenstscstier st Showeysee eis lenceone eeceeaes Canastota, N. Y. 
MOULDERS’ TROUGHS. 
EPR Bemige caw taneetitvonca ere rehome ere ore Worcester, Mass. 
MICROMETER CALIPERS. 
Jacl mclocombiC onan etsy ten erences te Providence, R. I. 
MILLING CUTTERS. 
Pratt, Se wWihttineys (Coc ccnisees ces erste nerd suena Hartford, Conn. 
Standard Wl ocll@@omp cin ene errr Cleveland, O. 
MILLING MACHINES. : 
Ri MS Clou ghee ncnn one ties ater Sone er ee Tolland, Conn. __ 
IRGp AN EVENS RCo vers cod Adan Renee wa wiEn pol ec Grand Rapids, Mich. 
MITRE BOXES. - 
BrawnsdortsMinellers Commenter resurgence eae Elizabeth, N. J. 
NAIL SETS. ; 
Branusdori-Mweller Conan cee ae ceri ee cre . Elizabeth, N. J. 
_ SSIS WOuM@or soscuecooosoncHocscou nanos ne ce = Newark, N. J. 
NUMBERING MACHINES. 
Hoole Machine & Engraving €o..... sass0e- 3 Brooklyn, N. Y. 
OBE, 
Champion Saw, & (Gas Engine Conor eee Beaver Falls, Pa. 
OIL STONES. ( 
Pilkey MEIC COS, ar ave eno costo aiertuetuees tease signe) 31 eRe Pike, N. H. 
Ne Seer yr senator sve ten cratetcasy ayers ster srereusla er cierey ofteeaens New York. 
PAPER FOR LEAD PENCIL—SILICATE. 
NG Xp csilicates Bool Slate Cons eee eee ete New York. 
PAPER FOR PENCILS—SLATE. PENCILS—SILICATE. 
INSEa Silicate shook, Slate | Comc wieder New York. 
PARALLEL RULES. 
American Drafting Furniture Co........... ».: Rochester, N. Y. 
PATTERN MAKING BENCHES. 
Grands Rapids, Hand= screws Con. erie ae Grand Rapids, Mich. 
Oliver Machinery Co..... Sapeliaieuedwener ves tearm sis Grand Rapids, Mich. 
PATTERN MAKING—BOOKS ON 
hem Derry Collar dis Cosette: cette teteniesiee eter ets New York. 
PATTERN MAKING MACHINERY. 
Box Machine (Costa. sas con ee oer eine inka ator: Grand Rapids, Mich. 
Greaves. Klusman. 66 Coma acn nee ee ene are Cincinnati, O. 
Olivers Miachinenyis Cons aenenpet ni rte te tee Grand Rapids, Mich, 
PE! anu ROASTERS. 
Bower si Cordsewreciekeaieora saree erer steers New York. 
Sane De ae 
Kugene, DietzgensConceme ccc aor Chicago New York 
Semples#-W bite (Coimpany yas rate el tye aerators New Yor 
Spencenian (Pei COP Sader eee ere New Vor 
Henry Mii Lawrence os oosespecsre atone tetiner ee aereec cre Phila. Pas 
PENS—WRITING. 
Bagle Pemetl Cais cccccic snare 0 cate iosaiedelueisteasteevaermeee New York. 
PIPE, CULIING TOOLS: 
Butterhield’&- Co. satenecoohucctasuissy ocr ee eee Derby Line, Vt. 
NVCGUS AGU SEY Coon onoyeodistdcocdonerctoan Greenfield, Mass. 
PLANER TOOLS. 
Armstrong Bros. “POOL Colca Re Moe eae Chicago, Il. 
PLANES—HAND. 
Chapin-StephensCoweeectnacircccsretateriote Meer eeeee Pine Meadow, Conn. 
Hammachan. Schlemmenn ce Gosnce crane en ne New York. 
Mae: & Co: e B08 Seeger accra cere erase teeta gh ements Rochester, N. Y¥. 


PLANERS—METAL. 


iEedwan ae Bartlett..- 2 eae. ame reset sits eae Boston, Mass. 

Pratt EQ ewihitneys (Com. sic). c aatenessrsisc-ere-cb= eave Hartford, Conn. 
PLANERS—PORTABLE. 

Edwina Bartlett cmc ten nia toca eenstone Boston, Mass. 
PLANERS—WOOD. 

FT ODDSI EMER ai Cow eterse cron care ye ae Hele ciate Sas ae Mootle Worcester, Mass. 

Greavessibilusmantiw, (Come mete taatus eras omietar Cincinnati, 

OlivienmMachinerya Commnccr veces mac cinioen Grand Rapids, Mich. 
PLASTELINE. 

Chavanta Mii ol Cogan: ance nar iom Fee a ten Jersey City, N. J. 
PLIERS AND NIPPERS. 

itammacher ws schl emer Gc C Outer fee cits New York. 
PLUMB BOBS. 

Braunsdort- Mueller (Cor. sotcitcn eee cite oe Elizabeth, N. J. 
PLUMBERS’ TOOLS. 

Wii. JOM paocoasen oe SOSA Nie OA A Oe Newark, N. J. 
PAGING MACHINES. 

Hoole Machine & Engraving Co............... Brooklyn, N. Y. 
POLISHES—FOR METAL AND GLASS. 

ie BarAllen (Cos incre ro Como arte cio My cps Chicago, Il]. 
PORTABLE TOOL STANDS. 

WiesternmeDGOlp cuit a Ormiston runt: Springfield, O. 
PORTABLE VISE STANDS 

Wiesternmahoo ls cam Viitcows CONC sin iter aie tein stale Springfield, O. 
PRESSES. 

Niagara Machine & tool Wotks:...+ so... Buffalo, N. Y. 
PULLEYS—STEEL. 

Onerdagsteel Pulley mC omens Hee Oneida, N. Y. 
PULLEYS—STEEL CENTER, WOOD RIM. 

Oneidamoteeleeulleva Comite terme cen Oneida, N. Y. 
PULLEYS-—WOOD. 

@neidar Steel Pulleys Core secre aero cies Oneida, N. Y. 
PUNCHES-—-BELT. 

Wig Oe Mio unl Sears che Meee recone ete cea Rs Worcester, Mass. 

EV Veleteeb oO Olly CONeaeetce reese rns charmeuse aise S eros Boston, Mass. 

NVinteeviohnsontne cnc retin smc ccna tere Newark, N. J. 
PUNCHES—CENTER. 

Warrivma|ohas ori tescat vee ae tenscueterceptaravens counereulis. cto eevaere Newark, N. J. 
PUNCHES—HAND. 

Niagara Machine & Tool Works........... wee biustato, Ne Y- 

rDvelete ool GOny ater weary cia cues cae aennec teers Boston, Mass. 

RN ClO ue ee ese earns eink taatheare se eter ee neers rece Tolland, Conn. 

We GE YOM tN ees dices eee eter Wace ecneel cones apoio teaisvore Worcester, Mass 
REAMERS—ADJUSTABLE. 

ReMi Glotighis saves cave oereeie) ners elses apa csustevusmlerls Tolland, Conn. 

ratte Ge Wihitineyy ECO sce ms ci icra mine ieeaey =) seers Hartford, Conn. 
REAMERS—MATTHEWS HIGH SPEED—EXPANDING. 

Three Rivers. (ool 'Covss coun de ca oe ees eos tose Three Rivers, Mich. 
REAMERS—MATTHEWS HIGH SPEED—SOLID. 

ree Rivers Gol GOs a. e rae inte arse ee ae Three Rivers, Mich. 
REAMERS—SOLID. : 

Butterfield Mero erence nee retacte fare Derby Line, Vt. 

Pratty crwWihitneve CO sercresares serio ett eonetat uemn Hartford, Conn. 

Standardi Dooll (Cores arses ue setecaisrsicls ateqsictenone ats Cleveland, O. 
RO ee ee erg SILICATE: 

PeSilicatemBOOkmo ates CO memriaraacits weer ierars New York. 

ies ; 

ie Weber Sel © Oleqnce tous tore rere eed sans ern (eee Phila., Pa. 

Ghapin-Stephensi Golenei.. sarocwroetae sa accat «are Pine Meadow, Conn. 

Kieuifhelle Waslssserm Conca cxacoeen frets iar fee he ier New York. 

lGiepilahey IS EOs srapsetnuddo aebomomabmcan Saginaw, Mich. 

SAND BLASTS. 5 3 
epee Rerchhelmo4 Gorcinatetecyatersiere sc ae nue lero lsreaets New York. 


SAND AND EMERY PAPER. ; 
Chicago Wheel & M’f’g Co..47 W. Randolph St., Chicago, Ill. 


SANDERS—DOUBLE DISK. 


Oliver sMachinery (Cotsacecmemciee aoe cieeeetele Grand Rapids, Mich. 
SAWS—BAND. 

Champion> Saw S:Gas) Engines Com ae eent ie Beaver Falls, Pa. 

ChandlereSauBarbermee som emictereite erate ertetenae Boston, Mass 

Greaves, Klusman & Co..... . .Cincinnati, O. 

Hobbs Me i om Con. eacine .. Worcester, Mass. 

Olivers Machinerys (Coser yee ere siete: Grand Rapids, Mich. 
SAWS—CIRCULAR. 

Champion Saw & Gas Engine Co.............. Beaver Falls, Pa. 

Chandler, & Barbet. ae cree sue se eto ie in ereiee anor: Boston, Mass 

Frobbsiehin to Cotte acct severe: orsteneteleyecotsce oepenensPoret one Worcester, Mass. 

Oliver Machinery CORN Ag Seva e rene olen esate Grand Rapids, Mich. 
SAWS—COLD. 

Champion) ‘Saw, 6c GassiPngine Conn see eee Beaver Falls, Pa. 
SAW SETS AND SHARPENERS. 

Champion” Saw & Gas’ Engine €o.2........-- == Beaver Falls, Pa. 
SAWS—FOOT POWER. 

Champion Saw & Gas Engine’ Co.............. Beaver Falls, Pa. 
SAWS—HAND. 

Champion) Saw: & Gas Engine Coz ys. tense Beaver Falls, Pa. 

Chandler 6 Barbers 0-0-0 cle oe rerehecserensy #4 Boston, Mass 

Hammacher, Schiemmer & Cocca se eres New York. 

We penninesi6e (COs ic, sete ete ote ocrercin cia state ete New York. 

SAWS—HACK AND FRAMES. 

Champions saw co Gas) Mnigine Cora. seein aes . Beaver Falls, Pa. 

(Cn 18 Acrasationsey We (Coe codicaucocuscesouou0DGn cc New York. 

Robertson: Matis Gor scsi cvencureiene oxeteersioiue erates Buffalo, N. Y. 
SCALES. 

Wm. Ainsworth & Sons.......... Neidioec oreloe eee Denver, Colo. 

lenny NES ba wis eaeroetovreve oopse reer itera ate oreare tear ene ae Phila.,-Pa. 
SCIENTIFIC BOOKS. 

NGids AVION Ce SOIGoacqqscocecocsgsnouerce Denver, Colo... 

EY Wrebers8.\ Cone ce aie cis ais oar trersiowe svelte atts ovate Phila., Pa. 


SCREEN DOORS. 
Roebuck Weather Strip & Wire Screen Co....,New York. 


SCREW DRIVERS. 


Russellee rwint Conese astern neste ein New York. 
Braunsdort-Mueller™ Core ss ceeccincie cieteters etter etenere oe Elizabeth, N. J. 
Hammacher ss ochlemimer) 6c Coa sce meisce serene New York. 
Wat NOMS op coo smwdaboodousdnovosooeos . Newark, N. J. 
SCREW MACHINES. 
"JeBrattrGce WihitneyasCO,.japiamene ere rience cies Hartford, Conn. 
SCREW PLATES. 
iRuttertield) ccc iC onmeniseroeinecrcce Perera .. Derby Line, Vt. 
‘Ja Mi "Carpenters apis Diet Coe... sae. ents Pawtucket, R. I 
Pratt & Whitney Co....... ERPS Oe Taos Hartford, Conn. 
Wells Brothers) (Coen weiecione Pa sauieliarta'en was acted oeiahe Greenfield, Mass. 
SHAPERS—CRANK. 
Stockbridge Machinem Coz. cy. cimsrasisler stores Worcester, Mass. 
SHAPING MACHINES. ’ ; 
Bratta caewihitiey 6 Coscia cretsercicuctesrctetcuctere tare Hartford, Conn. 
SHEARING MACHINERY. 
Niagara Machine & Tool Works onal ie ave fox et aerederaens Buffalo, N. Y. 
WON Gr WOU wires eee ton cronetene Meena tonouel ee .,.. Worcester, Mass; 
SHEARS AND SCISSORS. 
Weer Wilery-2t i Shee crate eran crcte erate paterslemeveee ieee: New York. 
LEN one NE 
Re (CHEW AR As ovoduodes AST a OER roe OEE Tolland, Conn. 
LE) C2 IDOE NG o co cecoduc cod ougID On aU OO uOONS Sandwich, Tll. 
Niagara Machine & Tool Works............... Buffalo, N. Y. 
SLIDE RESTS: 
Bdwinmba Bartlett cicero MeiaiSuanertebag? ste Boston, Mass. 


SLIDE RULES. 


Amer:can) Drafting Kurniture (Cor.....- 5... 04 Rochester, N. Y. 
‘Chapin- StephensiCow «fa. sc Weide ats ee sie ee Pine Meadow, Conn. 
INCU elRwe Dssert | COsyerasmniaioracea diet ee eee New York. 
EV eniy pea a WS dele, hr ekecev ke ape ere. ects: Sakae one: wloke Phila., Pa. 
Nea aN oe 
INE Viensilicate Books Slate: (Comm acerca , New York. 
SLOYD KNIVES. 
HMammachermemochlemmer we Consnas mcr a tase New York. 
SCOLDER—WIRE, SELF-FLUXING. 
be, 18h, JVilesal (CO: Meare clone HomuooenpoDasuGyoud Chicago, Ill. 
SOLDERING FLUXES—STICK, PASTE, SALTS; LIQUID. 
Eps diva PANT COR INTIS 5 oo cad toes cio G PROD OLS Chicago, Il]. 
SOLDERING TOOLS. 
Biuttalom Dental Nat om Conmens erate rites ae Buffalo, N. Y. 
oe iat 
pO White, Cone ts teacestialtue-sooe eee tke Buffalo, N. Y. 
Wn cee FOG oot GRRE Ac are NO OREO Newark, N. J. 
SOUARES—STEEL. 
Geni Wennings™ &- CONs- anieieliet ere vate ate tke <u nee New York. 
SQUARES—T. 4 
Fieniryavin oaw Strasse ones cteiteretan es easier J ctaythsee Phila., Pa. 
IRs WNSiiser Ge (COs oo soucdonedostor ompcogond fun 9 Phila., Pa. 
STEEL RULES. 
ILRI JRNS COoo oor ssgoanosnodaoeHadsouDsase Saginaw, Mich. 
STEER DAPRES: 
TeeeWiehbete SoCo arc Aiecectrscre tracstomsbareserseeinre on ahaha Phila., Pa. 
Ieuitelie Scale ssermCO.en reat sere stare ie atersl suse tia eas New York. 
iufkineRaler Conceal cade soma ie sen asinaws WV leh: 
STRAIGHT EDGES. 
American Drafting Furniture Co............... Rochester, N..Y. 
SURVEYING INSTRUMENTS. 
_ Wm. Ainsworth & Sons............56..-.0005. Denver, Colo. 
TAPS AND DIES. 
Baya state: apices Conner ... Mansfield, Mass. 
J. M. Carpenter Tap £& Die Co .. Pawtucket, R. I. 
lnI@ikzonal Re (Coponnoqaconodsr . Waterford, N. Y: 
Pratt & Whitney Co......- Ae .. Hartford, Conn. 
Standandayhool@iCorseniwn-ortvekre ee eee Cleveland, O. 
Wells IBROLTENS b. CO weuctcc spermicide oeecaine sanaiet areas Greenfield, Mass. 
TECHNICAL BOOKS. 
MhewDenry- Collard Correa oie erey et ety ratte New York. 
TEMPERING FURNACE—GAS. 
Nrmecryn. Grey Muli (Ce. oko oovccadocsoucudcl Vew York. 
THe TACKS. 
enGenian Ubems Comma semesters sae Gr heat eaten New York. 
niversal Drafting Machine (Cov. ..s5. 3000. © Cleveland, O. 
TINSMITHS’ TOOLS. ; 
Niagara Machine & Tool Works............... Buffalo, N. Y. 
TOOL BOXES. . . 
iINatracansettaliachin en Constluterttateteretete stenrt Providence, R. I. 
TOOL CHESTS. 
Geyeiennines coi Comrie tiet eect r tite New York. 
TOOL HOLDERS. 
Lean ORE 1ROh, WOO! Colsooce doouscoonone boos Chicago, Il. 
Western pnool Somat a=sC Overs crs eerie lersieleceist= Springfield, O. 
TOOLS FOR LATHES, AND PLANERS. : 
IAG Mist OMca TOS MLOOLBOOnsnrretrre ccna cia steercrseens Chicago, Ill. 
Sebastian Lathe Co........ Dike pete ushenstsreyees cusciotetohs Cincinnati, O. 
TOOLS—METAL WORKING. 
Hammacher, Schlemmer & Co..............+.. New York. 


TOOLS—SMALL—HIGH SPEED. 


SE isee averse lool, COn ime ocdursis eos ere vel ater oer ovens Three Rivers, Mich. 


TOOLS—WOODWORKING. 


Hammacher, Schlemmer <& (Cer-7 j-3- 22 0 ore New York. 
TRACING CLOTH. 

Henry Ms “Dawsi.g ct eisce doverai cvesneaieteens te teen erate Phila., Pa. 

Ae Wiebete Se Cow aicre voters ersten: Chaversyetenacn ocadarelorerensrere Phila, Pa. 
TRANSITS. 

WVirris eATIYG WORT cS OUIS wie we ere one eee eae teas teem eratortan ee Denver, Colo. 
TRIANGLES. aes » 

Rugenes Dietz gene Corgis isco cietrererere sot theron sre eses Chicago-New York. 

Os BWiebeta Gen Connertererccamoracinte severe cotenehe eiphaisieterers Phila, Pa. 
TRIMMERS—WOOD. , : 

Hox oachine "Cos crtecs coe taia che tree eater saeverepet ane Grand Rapids, Mich. 
TROWELS—MASON’S 

Wane Tohnsoin gacra sem ehexelneer i sacrerer eterno Newark, N. J. 
TURNING SAWS AND FRAMES. 4 4 

ikea MIO IIMs G66 bo condo doo soboab db ancmsn con< Newark, N. J. 
VALVE. MODELS. : 

PhesDerm Collards Consermer sie ates ciara New York. 
VENETIAN IRON. : 
) (Hammacher, Schlemmer & Coy.33- 5225-22 22 NeW Y Olk, 
VISES—MACHINIST’S. 

Hammacher, Schlemmer & Co....2-...------«- New York. 
VISES—PATTERN. : 

OSs Winoiisar (Cepanacansooccesspoccacuaad Grand Rapids, Mich. 
VISES—RAPID ACTING DM eee 

Abernathy mviseicasboole Commence: arse saute Chicago, Ill. 

Mie Co WNOES (Cor Soc adcdoccnocooac irving Park, Chicago, Ill. 
WATER COLORS. 

Wusene ew rete gem! 7 C One cperesensnere acl sesteneee aereiere eens Chicago-New York. 

ISA AWie bers SERCO pict cxcleca ster tas rare Marcreve he Gee eae Phila., Pa. 

evenry MM. Paw aecics co sinicisus eis ete erate eucpe ereleicieyy Phila., Pa! 


WEATHER STRIPS. 
Roebuck Weather. Strip & Wire Screen Co.....New York. 
WHITTLING TRAYS: 
Hammacher. schlenmer sco) Conse ieee aie New York. 
WINDOW .SCREENS; 
__ Roebuck Weather Strip & Wire Screen Co.....New York. 
WINDOW VENTILATORS. 
_ Roebuck Weather Strip & Wire Screen Co.....New York. 
WIRE SCREENS. 
_ Roebuck Weather Strip & Wire Screen Co.....New York. 
WRENCHES—MACHINISTS’. 


BullardwAutomatic: WirenchiCon...mee eee eee Providence, R. I. 
Jee NM iCarpenuters“hap ccm Die: (Comment cee Pawtucket, R. I 
WRENCHES—PIPE. 
Bullard Automatics Wiaench iCowssce. eee eee Providence, R.-I, 
WRENCHES-—SCREW. 
Hammacher.) ochlemmer 6c Cony. amt oir - 2 New York. 
A CARVING BENCHES. 
Bens Aajataetonter so arcteie oe oteae ane ere eaee erin Worcester, Mass: 
wood CARVING TOOLS. : 
Hammacher, Schlemmer & Co.................New York. 
Re WORKING BENCHES. 
eX an onago ON MOD OOO CONC SEBO CCE D On ed Worcester, Mass. 
te WORKING MACHINERY. 
HoxeMachinerConstsa jase ais SOIC pes ote Grand Rapids, Mich. 
WOOD WORKING VISES. 
Chandler: .& Barber........ GACH SIE ORO S GAWG DOS Boston, Mass 
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GOOD, USERUL-BOOKS 


BRAZING AND SOLDERING 


BRAZING AND SOLDERING. By James Fy Hosart. 
The only book that shows you just how to handle Any job of 
brazing or soldering that comes along; tells you what mixture 
to use, how to make a furnace if you need one. Full of kinks. 
4th edition. 25 cents 


CHARTS 


BATTLESHIP CHART. An engraving which shows the 
details of a battleship as if the sides were of glass and you could 
see all the interior. The finest piece of work that has ever been 
done. So accurate that it is used at Annapolis for instruction 
purposes. Shows all details and gives correct name of every 
part. 28x 42 inches—plate paper. 50 cents 


BOX CAR CHART. Achart showing the anatomy of a box 
car, having every part of the car numbered and its proper name 
given in a reference list. 20 cents 


_ GONDOLA CAR CHART. A chart showing the anatomy 
ot a gondola car, having every part of the car numbered and its 
proper reference name given in a reference list. 20 cents 


PASSENGER CAR CHART. A chart showing the anatomy 
of a passenger car, having every part of the car numbered and its 
proper name given in a reference list. 20 cents 


TRACTIVE POWER CHART. A chart whereby you can 
find the tractive power or drawbar pull of any ego Oe, 
without making a figure. Shows what cylinders are equal, how 
driving wheels and steam pressure affect the power. What sized 
engine you need to exert a given drawhar puil or anything you 
desire in this line. 50 cents 


WESTINGHOUSE ATR-BRAKE CHARTS. Chart I.— 
Shows (in colors) the most modern Westinghouse High Speed 
and Signal Equipment used on Passenger Engines, Passenger 
Engine Tenders, and Passenger Cars. Chart IJ.—Shows (in 
colors) the Standard Westinghouse Equipment for Freight 
and Switch Engines, Freight and Switch Engine Tenders, and 
Freight Cars. Price for the set, 50 cents 


CHEMISTRY 


HENLEY’S TWENTIETH CENTURY BOOK OF 
RECEIPTS, FORMULAS AND PROCESSES. Edited by 
GarpNER D. Hiscox. The most valuable Techno-chemical 
Receipt Book published, including over 10,000 selected scientific 
chemical, technological, and practical receipts and processes. 
See page 24 for full description of this book. $3.00 


CIVIL ENGINEERING 


HENLEY’S ENCYCLOPEDIA OF PRACTICAL EN- 
GINEERING AND ALLIED TRADES. Edited by JOSEPH 
G. Horner, A.M.I., M.E. This set of five volumes contains 
about 2,500 pages with thousands of illustrations, including dia- 
grammatic and sectional drawings with full explanatory details. 
It covers the entire practice of Civil and Mechanical Engineering. 
It tells you all you want to know about engineering and tells it 
so simply, so clearly, so concisely that one cannot help but 
understand. $6.00 per volume or $25.00 for complete set of five 


volumes. 
COKE 


COKE—MODERN COKING PRACTICE; INCLUDING 
THE ANALYSIS OF MATERIALS AND PRODUCTS. 
By T. H. Byrom, Fellow of the Institute of Chemistry, Fellow 
of The Chemical Society, etc., and J. E. CorisroPHER, Member 
of the Society of Chemical Industry, etc. A handbook for 
those engaged in Coke manufacture and the recovery of By- 
products. Fully illustrated with folding plates. 

The subject of Coke Manufacture is of rapidly increasing in- 
terest and significance, embracing as it does the recovery of 
valuable by-products in which scientific control is of the first 
importance. It has been the aim of the authors, in preparing 
this book, to produce one which shall be of use and benefit to 
those who are associated with, or interested in, the modern de- 
velopments of the industry. 

Contents: Chap. I. Introductory. Chap. II. General Classi- 
fication of Fuels. Chap. III. Coal Washing. Chap. IV. The 
Sampling and Valuation of Coal, Coke, etc. Chap. V. The 
Calorific Power of Coal and Coke. Chap. VI. Coke Ovens. 
Chap. VII. Coke Ovens, continued. Chap. VIII. Coke Ovens, 
continued. Chap. IX. Charging and Discharging of Coke Ovens. 
Chap. X. Cooling and Condensing Plant. Chap. XI. Gas Ex- 
hausters. Chap. XII. Composition and Analysis of Ammoniacal 
Liquor. Chap. XIII. Working up of Ammoniacal Liquor. 
Chap. XIV. Treatment of Waste Gases from Sulphate Plants. 
Chap. XV. Valuation of Ammonium Sulphate. Chap. XVI. 
Direct Recovery of Ammonia from Coke Oven Gases. Chap 
XVII. Surplus Gas from Coke Oven. Useful Tables. Very 
fully illustrated. $3.50 net 


COMPRESSED AIR 


COMPRESSED AIR IN ALL ITS APPLICATIONS. By 
GarpnerR D. Hiscox. This is the most complete book on the 
subject of Air that has ever been issued, and its thirty-five 
chapters include about every phase of the subject one can think 
of. It may be called an encyclopedia of compressed air. It is 
written by an expert, who, in its 665 pages, has dealt with the 
subject in a comprehensive manner, no phase of it being omitted. 
Over s00 illustrations, sth* Fdition, revised and “enlarged. 
Cloth bound; $5.00, Half morocco, $6.50 
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CONCRETE 


ORNAMENTAL CONCRETE WITHOUT MOLDS, ByA.A. 
Houcuton. The process for making ornamental concrete with- 
out molds, has long been held asa secret and now, for the first 
time, this process is given to the public. The book reveals the 
secret and is the only book published which explains a simple, 

practical method whereby the concrete worker is enabled, by 
employing wood ind metal templates of different designs, to 
mold or model in concrete any Cornice, Archivolt, Column, 
Pedestal, Base Cap, Urn or Pier in a monolithic form—right 
upon the job. These may be molded in units or blocks, and 
then built up to suit the specifications demanded. This work 
is fully illustrated, with detailed engravings. $2.00 


POPULAR HAND BOOK FOR CEMENT AND CON- 
CRETE USERS, By Myron H. Lewis,C.E. This is a con- 
cise treatise of the principles and methods employed in the 
manufacture and use of cement in all classes of modera works. 
The author has brought together in this work, allythe salient 
matter of interest to the user of concrete and its marfy diversified 
products. The matter is presented in logical and systematic 
order, clearly written, fully illustrated and free from involved 
mathematics. Everything of value to the concrete user is given. 
Among the chapters contained in the book are: I. Historical 
Development of the Uses of Cement and Concrete. II. Glossary 
of Terms employed in Cement and Concrete work. III. Kinds 
of Cement employed in Construction. IV. Limes, Ordinary and 
Hydraulic. V. Lime Plasters. VI. Natural Cements. VII. 
Portland Cements. VIII. Inspection and Testing. IX. Adul- 
teration; or Foreign Substances in Cement. X. Sand, Gravel 
and Broken Stone. XI. Mortar. XII. Grout. XIII. Con- 
crete (Plain). XIV. Concrete (Reinforced). XV. Methods 
and Kinds of Reinforcements. XVI. Forms for Plain and Re- 
inforced Concrete. XVII. Concrete Blocks. XVIII. Arti- 
ficial Stone. XIX. Concrete Tiles. XX. Concrete Pipes and 
Conduits. XXI. Concrete Piles. XXII. Concrete Buildings. 
XXIII. Concrete in Water Works. XXIV. Concrete in Sewer 
Works. XXV. Concrete in Highway Construction. XXVI. 
Concrete Retaining Walls. XXVII. Concrete Arches and 
Abutments. XXVIII. Concrete in Subway and Tunnels. 
XXIX. Concrete in Bridge Work. XXX. Concrete in Docks 
and Wharves. XXXI. Concrete Construction under Water. 
XXXII. Concrete on the Farm. XXXIII. Concrete Chimneys. 
XXXIV. Concrete for Ornamentation. XXXV. Concrete 
Mausoleums and Miscellaneous Uses. XXXVI. Inspection for 
Concrete Work. XXXVII. Waterproofing Concrete Work. 
XXXVIII. Coloring and Painting Concrete Work. XXXIX. 
Method of Finishing Concrete Surfaces. XL. Specifications ca 
Estimates for Concrete Work. $2.56 


DICTIONARIES 


STANDARD ELECTRICAL DICTIONARY. By T. 
O’Conor SLOANE. An indispersaple work to all interested in 
electrical science. Suitable alike for the student and profession- 
al. A practical hand-book of reference containing definitions 
of about 5,000 distinct words, terms and phrases. The defini- 
tions are terse and concise and include every term used in electri- 
calscience. Recently issued. An entirely new edition. Should 
be in the possession of all who desire to keep abreast with the 
progress of this branch of science. Complete, roncis2 and con- 
venient. 682 pages—393 illustrations. 33.60 
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DIES—METAL WORK 


DIES, THEIR CONSTRUCTION AND USE FOR THE 
MODERN WORKING OF SHEET METALS. By J. V. 
WoopwortH. A new book by a practical man, for those who 
wish to know the latest practice in the working of shect metals. 
It shows how dies are designed, made and used, and those who 
are engaged in this line of work can secure many valuable sug- 
gestions. $3.00 


PUNCHES, DIES AND TOOLS FOR MANUFACTUR- 
ING IN PRESSES. By J. V. WoopwortH. An encyclo- 
pedia of die-making, punch-making, die-sinking, sheet-metal 
working, and making of special tools, subpresses, devices and 
mechanical combinations for punching, cutting, bending, form- 
ing, piercing, drawing, compressing, and assembling sheet- 
metal parts and also articles of other materials in machine 
tools. Thisis a distinct work from the author’s book entitled 
“Dies; Their Construction and Use.’ 500 pages, 700 engrav- 
ings. $4.00 


DRAWING—SKETCHING PAPER 


LINEAR PERSPECTIVE SELF-TAUGHT. By HERMAN 
T. C. Kraus. This work gives the theory and practice of linear 
perspective, as used in architectural, engineering, and mechanical 
drawings. Persons taking up the study of the subject by them- 
selves, without the aid of a teucher, will be able by the use of the 
instruction given to readily grasp the subject, and by reason- 
able practice become good perspective draftsmen. The arrange- 
ment of the book is good; the plate is on the left-hand, while the 
descriptive text follows on the opposite page, so as to be readily 
referred to. The drawings are on sufficiently large scale to show 
the work clearly and are ‘plainly figured. The whole work makes 
a very complete course on perspective drawing, and will be 
found of great value to architects, civil and mechanical engineers, 
patent attorneys, art designers, engravers, and craftsmen. $2.50 


PRACTICAL PERSPECTIVE. By RicHarpsand CoLvin. 
Shows just how to make all kinds of mechanical deawings in the 
only practical perspective isometric. Makes everything plain 
so that any mechanic can understand a sketch or drawing in 
this way. Saves time in the drawing room and mistakes in the 
shops. Contains practical examples of various classes of work. 

50 cents 


SELF-TAUGHT MECHANICAL DRAWING AND ELE- 
MENTARY MACHINE DESIGN. By F.L.SyLvesrer, M.E., 
Draftsman, with additions by Erik Oberg, associate editor of 
a Machinery.” A practical elementary treatise on Mechanical 
Drawing and Machine Design, comprising the first principles of 
geometric and mechanical drawing, workshop mathematics, 
mechanics, strength of materials and the calculation and design 
of machine details, compiled for the use of practical mechanics 
and young draftsmen. $2.00 


A NEW SKETCHING PAPER. A new specially ruled paper 
to enable you to make sketches or drawings in isometric per- 
spective without any figuring or fussing. It is being used for 
shop details as well as for assembly drawings, as it makes one 
sketch do the work of three, and no workman can help seeing 
just what is wanted. Pads of 40 sheets, 6 x g inches, 25 cents. 
Pads of 40 sheets, 9 x 12 inches, 50 cents 
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ELECTRICITY 


>) 


ARITHMETIC OF ELECTRICITY. By Prof. T. O’Conor 
SLoANE. A practical treatise on electrical calculations of all 
kinds reduced to a series of rules, all of the simplest forms, and 
involving only ordinary arithmetic; each rule illustrated by 
One or more practical problems, with detailed solution of each 
one. This book is classed among the most useful works pub- 
lished on the science of electricity covering as it does the mathe- 
matics of electricity in a manner that will attract the attention 
of those who are not familiar with algebraical formulas. 160 
pages. — $1.00 


COMMUTATOR CONSTRUCTION. By Wm. Baxter, 
Jr. The business end of any dynamo or motor of the direct 
current type is the commutator. This book goes into the de- 
signing, building, and maintenance of commutators, shows 
how to locate troubles and how to remedy them; eweryone who 
fusses with dynamos needs this. 25 cents 


DYNAMO BUILDING FOR AMATEURS, OR HOW TO 
CONSTRUCT A FIFTY WATT DYNAMO. By ArrTHUR 
J. WEED, Member of N. Y. Electrical Society. This book is a 
practical treatise showing in detail the construction of a small 
dynamo or motor, the entire machine work of which can be done 
on a small foot lathe. 


Dimensioned working drawings are given for each piece of 
machine work and each operation is clearly described. 


‘This machine when used as a dynamo has an output of fifty 
watts; when used as a motor it will drive a small drill press or 
lathe. It can be used todrive a sewing machine on any and all 
ordinary work. 


The book is illustrated with more than sixty original engrav- 
ings showing the actual construction of the different parts. Paper. 
Paper 50 cents Cloth $1.00 


ELECTRIC FURNACES AND THEIR INDUSTRIAL 
APPLICATIONS. By J. Wricut. This is a book which will 
prove of interest to many classes of people; the manufacturer 
who desires to know what product can be manufactured success- 
fully in the electric furnace, the chemist who wishes to post 
himself on the electro-chemistry, and the student of science 
who merely looks into the subject from curiosity. 288 pages. 

$3.00 


ELECTRIC LIGHTING AND HEATING POCKET 
BOOK. By Sypney F. WALKER. This book puts in conven- 
ient form useful information regarding the apparatus which is 
likely to be attached to the mains of an electrical company. 
Tables of units and equivalents are included and useful electrical 
laws and formulas arestated. 438 pages, 300engravings. $3.00 


ELECTRIC TOY MAKING, DYNAMO BUILDING, AND 
ELECTRIC MOTOR CONSTRUCTION. This work treats 
of the making at home of electrical toys, electrical apparatus, 
motors, dynamos, and instruments in general, and is designed to 
bring within the reach of young and old the manufacture of gen- 
uine and useful electrical appliances. 185 pages. Fully illus- 
trated. $1.06 


ELECTRIC WIRING, DIAGRAMS AND SWITCH- 
BOARDS. By Newton Harrison. This is the only complete 
work issued showing and telling you what you should know 
about direct and alternating current wiring. It is a ready 
reference. The work is free from advanced technicalities and 
mathematics. Arithmetic being used throughout. It is in every 
respect a handy, well-written, instructive, comprehensive 
volume on wiring for the wireman, foreman, contractor or elec- 
trician. 272 pages, 105 illustrations. $1.50 


’ ELECTRICIAN’S HANDY BOOK. By Pror. T. O’Conor 
SLtoang. This work is intended for the practical electrician, 
who has to make things go. The entire field of Electricity is 
covered within its pages. It contains no useless theory; every- 
thing is tao the point. It teaches you just what you should 
know about electricity. It is the standard work published on 
the subject. Forty-one chapters, 610 engravings, handsomely 
bound in red leather with titles and edges in gold. $3.50 


ELECTRICITY IN FACTORIES AND WORKSHOPS, 
ITS COST AND CONVENIENCE. By ArrtHur P. Haslam. 
A practical book for power producers and power users showing 
what a convenience the electric motor, in its various forms, has 
become to the modern manufacturer. It also deals with the 
conditions which determine the cost of electric driving, and 
compares this with other methods of producing and utilizing 
power. 312 pages. Very fully illustrated. $2.50 


ELECTRICITY SIMPLIFIED. By Pror. T. O’Conor 
SLtoanE. The object of ‘‘ Electricity Simplified’’ is to make the 
subject as plain as possible and to show what the modern con- 
ception of electricity is; to show how two plates of different 
metals immersed in acid can send a message around the globe; 
to explain how a bundle of copper wire rotated by a steam engine 
can be the agent in lighting our streets, to tell what the volt, ohm 
and ampere are, and what high and low tension mean; and to 
answer the questions that perpetually arise in the mind in this 
age of electricity. 172 pages. Illustrated. $1.00 


HOW TO BECOME A SUCCESSFUL ELECTRICIAN. 
By Pror. T. O’Conor SLoANkE. An interesting book from cover 
tocover. Telling in simplest language the surest and easiest way 
to become a successful electrician. The studies to be followed, 
methods of work, field of operation and the requirements of the 
successful electrician are pointed out and fully explained. 
202 pages. Illustrated. $1.00 


MANAGEMENT OF DYNAMOS. By Lummis-PatTer- 
son. A handbook of theory and practice. This work is arranged 
in three parts. The first part covers the elementary theory of 
the dynamo. The second part, the construction and action of 
the different classes of dynamos in common use are described; 
while the third part relates to such matters as affect the prac- 
tical management and working of dynamos and motors. 292 
pages, 117 illustrations. $1.50 


STANDARD ELECTRICAL DICTIONARY. By Prof. T. 
O’Conor SLOANE. A practical handbook of reference contain- 
ing definitions of about 5,000 distinct words, terms and phrases. 
The definitions are terse and concise and include every term 
used in electrical science. 682 pages, 393 illustrations. $3.00 


g 


SWITCHBOARDS. By WiriiAm Baxter, JR. This book 
appeals to every engineer and electrician who wants to know 
the practical side of things. All sorts and conditions of dynamos, 
connections and circuits are shown by diagram and illustrate 
just how the switchboard should be connected. Includes direct 
and alternating current boards, also those for arc lighting, in- 
candescent, and power circuits. Special treatment on high 
voltage boards for power transmission. 190 pages. Illustrated. 

$1.50 


TELEPHONE CONSTRUCTION, INSTALLATION, 
WIRING, OPERATION AND MAINTENANCE. By W. H. 
Rapcuiirre and H. C. Cusuinc. This book gives the principles 
of construction and operation of both the Bell and Independent 
instruments; approved methods of installing and wiring them; 
the means of protecting them from lightning and abnormal cur- 
rents; their connection together for operation as series or bridg- 
ing stations; and rules for their inspection and maintenance. 
Line wiring and the wiring and operation of specialy telephone 
systems are also treated. 180 pages, 125 illustrations. $1.00 


WIRING A HOUSE. By Hersert Pratt. Shows a house 
already built; tells just how to start about wiring it. Where to 
begin; what wire to use; how to run it according to insurance 
rules, in fact just the information you need. Directions apply 
equally toa shop. Fourth edition. 25 cents 


WIRELESS TELEPHONES AND HOW THEY WORK. 
By JAMES ErRSKINE-MurRRaAy. This work is free trom elaborate 
details and aims at giving a clear survey of the way in which 
Wireless Telephones work. It is intended tor amateur workers 
and for those whose knowledge of Electricity is slight. Chap- 
ters contained: How We Hear—Historical—The Conversion of 
Sound into Electric Waves— Wireless Transmission—The Pro- 
duction of Alternating Currents of High Frequency—How the 
Electric Waves are Radiated and Received—The Receiving 
Instruments—Detectors—Achievements and Expectations— 
Glossary of Technical Work. Cloth. $1.00 


ENAMELING 


HENLEY’S TWENTIETH CENTURY RECEIPT BOOK. 
Edited by Garpner D. Hiscox. A work of 10,000 practical 
receipts, including enameling receipts for hollow ware, for 
metals, for signs, for china and porcelain, for wood, ete. Thor- 
oughand practical. See page 24 for full description of this peck, 

$3.00 


FACTORY MANAGEMENT, ETC. 


MODERN MACHINE SHOP CONSTRUCTION, EQUIP- 
MENT AND MANAGEMENT. By O. E. Perrico, M.E. A 
work designed for the practical and every-day use of the Archi- 
tect who designs, the Manufacturers who build, the Engineers 
who plan and equip, the Superintendents who organize and 
direct, and for the information of every stockholder, director, 
officer, accountant, clerk, superintendent, foreman, and work- 
man of the modern machine shop and manufacturing plart of 
Industrial America. $5.00 
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FUEL 


COMBUSTION OF COAT AND THE PREVENTION 
OF SMOKE. By Wo. M. Barr. To be a success a fireman 
must be ‘Light on Coal.’’ He must keep his fire in good con- 
dition, and prevent, as far as possible, the smoke nuisance. 
‘To do this, he should know how coal burns, how smoke is formed 
and the proper burning of fuel to obtain the best results. He 
ean learn this, and more too, from Barr’s ‘‘Combustion of Coal.’’ 
It is an absolute authority on all questions relating to the Firing 
of a Locomotive. Nearly 350 pages, fully illustrated. $1.06 


SMOKE PREVENTION AND FUEL ECONOMY. By 
Bootu and KersHaw. As the title indicates, this book of 197 
pages and 75 illustrations deals with the problem of complete 
combustion, which it treatsfrom the chemical and mechanical 
standpoints, besides pointing out the economical and humani- 
tarian aspects of the question. $2.50 


GAS ENGINES AND GAS 


CHEMISTRY OF GAS MANUFACTURE. By H. M. 
Roytes. A practical treatise for the use of gas engineers, gas 
managers and students. Including amongits contents—Prepa- 
rations of Standard Solutions, Coal, Furnaces, Testing and 
Regulation. Products of Carbonization. Analysis of Crude Coal 
Gas. Analysis of Lime. Ammonia. Analysis of Oxide of Iron. 
Naphthalene. Analysis of Fire-Bricks and Fire-Clay. Weldom 
and Spent Oxide. Photometry and Gas Testing. _Carbur- 
etted Water Gas. Metropolis Gas. Miscellaneous Extracts. 
Useful Tables. $4.50 


GAS ENGINE CONSTRUCTION, Or How to Build a Half- 
Horse-power Gas Engine. By ParsELL and WEED. A prac- 
tical treatise describing the theory and principles of the action of 
gas engines of varicus types, and the design and construction of a 
half-horse-power gas engine, with illustrations of the work in 
actual progress, together with dimensioned working drawings giv- 
ing clearly the sizes of the various details. 300 pages. $2.50 


GAS, GASOLINE, AND OIL ENGINES. By GarpDNErR D. 
Hiscox. Just issued, 18th revised and enlarged edition. Every 
user of a gas engine needs this book. Simple, instructive, and 
right up-to-date. The only complete work on the Stidject. Tells 
all about the running and management of gas, gasoline and oil 
engines as designed and manufactured in the United States. 
Explosive motors for stationary, marine and vehicle power are 
fully treated, together with illustrations of their parts and tabu- 
lated sizes, also their care and running are included. Electric 
Ignition by Induction Coil and Jump Sparks are fully explained 
and illustrated, including valuable information on the testing for 
economy and power and the erection of power plants. 


The special information on PRODUCER and SUCTION GASES in- 
cluded cannot fail to prove of value to all interested in the gen- 
eration of producer gas and its utilization in gas engines. 


The rules and regulations of the Board of Fire Underwriters 
in regard to the installation and management of Gasoline Motors 
is given in full, suggesting the safe installation of explosive motor 
power. A list of United States Patents issued on Gas, Gasoline 
and Oil Engines and their adjuncts from 1875 to date is included. 
484 pages. 410 engravings. $2.50 net 
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MODERN GAS ENGINES AND PRODUCER GAS 
PLANTS. By R. E. Matuot, M.E. A practical treatise of 
320 pages, fully illustrated by 175 detailed illustrations, setting 
forth the principles of gas engines and producer design, the selec- 
tion and installation of an engine, conditions of perfect opera- 
tion, producer-gas engines and their possibilities, the care of gas 
engines and producer-gas plants, with a chapter on volatile 
hydrocarbon and oil engines. This book has been endorsed by 
Dugal Clerk as a most useful work for all interested in Gas Engine 
installation and Producer Gas. $2.50 


GEARING AND CAMS 


BEVEL GEAR TABLES. By D. Ac. Encstrom. Noone 
who has to do with bevel gears in any way should be without 
this book. The designer and draftsman will find it a great con- 
venience, while to the machinist who turns up the blanks or cuts 
the teeth, it is invaluable, as all needed dimensions fare given 
and no fancy figuring need be done. $1.00 


CHANGE GEAR DEVICES. By OscarE. Perrico. A 
book for every designer, draftsman and mechanic who is inter- 
ested in feed changes for any kind of machines. This shows what 
has been done and how. Gives plans, patents and all information 
that you need. Saves hunting through patent records and rein- 
venting old ideas. A standard work of reference. $1.00 


DRAFTING OF CAMS. By Lovis Rovitiion. The 
laying out of cams is a serious problem unless you know how to 
go at it right. This puts you on the right road for practically 
any kind of cam you are likely to run up against. 25 cents 


HYDRAULICS 


HYDRAULIC ENGINEERING. By GAarpner D. Hiscox. 
A treatise on the properties, power, and resources of water for all 
purposes. Including the measurement of streams; the flow of 
water in pipes or conduits; the horse-power of falling water; 
turbine and impact water-wheels; _wave-motors, centrifugal, 
reciprocating, and air-lift pumps. With 300 figures and dia- 
grams and 36 practical tables. 320 pages. $4.00 


ICE AND REFRIGERATION 


POCKET BOOK OF REFRIGERATION AND ICE MAK- 
ING, By A. J. WaAtiis-Taytor. This is one of the latest and 
most comprehensive reference books published on the subject 
of refrigeration and cold storage. It explains the properties and 
refrigerating effect of the different fluids in use, the manage- 
ment of refrigerating machinery and the construction and insula- 
tion of cold rooms with their required pipe surface for different 
degrees of cold; freezing mixtures and non-freezing brines, 
temperatures of cold rooms for all kinds of provisions, cold 
storage charges for all classes of goods, ice making and sterage of 
ice, data and memoranda for constant reference by refrigerating 
engineers, with nearly one hundred tables containing valuable 
references to every fact and condition required in the installment 
and operation of a refrigerating plant. $1.50 
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INVENTIONS—PATENTS 


INVENTOR’S MANUAL, HOW TO MAKE A PATENT 
PAY. This is a book designed as a guide to inventors in per- 
fecting their inventions, taking out their patents, and disposing 
of them. It is not in any sense a Patent Solicitor’s Circular, 
nor a Patent Broker’s Advertisement. No advertisements of any 
description appear inthe work. It isa book containing a quarter 
of a century’s experience of a successful inventor, together with 
notes based upon the experience of many other inventors. $1.00 


LATHE PRACTICE 


MODERN AMERICAN LATHE PRACTICE. By Oscar 
E. Perrico. An up-to-date book on American Lathe Work, 
describing and illustrating the very latest practice in lathe and 
boring-mill operations, as well as the construction of and latest 
developments in the manufacture of these important classes of 
machine tools. 300 pages, fully illustrated. $2.50 


PRACTICAL METAL TURNING. By JosEPpHG. HoRNER. 
A work of 404 pages, fully illustrated, covering in a comprehen- 
sive manner the modern practice of machining metal parts in 
the lathe, including the regular engine lathe, its essential design, 
its uses, its tools, its attachments, and the manner of holding the 
work and performing the operations. The modernized engine 
lathe, its methods, tools, and great range of accurate work. The 
Turret Lathe, its tools, accessories and methods of performing 
its functions. Chapters on special work, grinding, tool holders, 
speeds, feeds, modern tool steels, etc., etc. $3.50 


TURNING AND BORING TAPERS. ByFrep H. Co1- 
vin. There are two ways to turn tapers; the right way and 
one other. This treatise has to do with the right way; it tells 
you how to start the work properly, how to set the lathe, what 
tools to use and how to use them, and forty and one other little 


things that you should know. Fourth edition. 25 cents 
LIQUID AIR 


LIQUID AIR AND THE LIQUEFACTION OF GASES. 
By T. O’Conor SLtoane. Theory, history, biography, practical 
applications, manufacture. 365 pages. Illustrated. $2.00 


LOCOMOTIVE ENGINEERING 


AIR-BRAKE CATECHISM. By RosertH. Biackatu. 
This book is a standard text book. It covers the Westinghouse 
Air-Brake Equipment, including the No. 5 and the No. 6 ET 
Locomotive Brake Equipment; the K (Quick-Service) Triple 
Valve for Freight Service; and the Cross-Compound Pump. 
The operation of a!l parts of the apparatus is explained in detail, 
and a practical way of finding their peculiarities and defects, 
with a proper remedy, is given. It contains 2,000 questions with 
their answers, which will enable any railroad man to pass any 
examination on the subject of Air Brakes. Endorsed and used 
by air-brake instructors and examiners on nearly every rail- 
road in the United States. 23d Edition. 380 pages, fully 
illustrated with folding plates 2nd diagrams. $2.00 
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AMERICAN COMPOUND LOCOMOTIVES. By Frep 
H. Coitvin. The most complete book on compounds published. 
Shows all types, including the balanced compound. Makes 
everything clear by many illustrations, and shows valve setting, 
breakdowns and repairs. 142 pages. $1.00 


APPLICATION OF HIGHLY SUPERHEATED STEAM 
TO LOCOMOTIVES. By Rosert Garse. A practical book. 
Contains special chapters on Generation of Highly Superheated 
Steam; Superheated Steam and the Two-Cylinder Simple 
Engine; Compounding and Superheating; Designs of Locomotive 
Superheaters; Constructive Details of Locomotives using Highly 
Superheated Steam; Experimental and Working Results. Ilus- 
trated with folding plates and tables. $2.50 


COMBUSTION OF COAL AND THE PREVENTION 
OF SMOKE. By Wm. M. Barr. To be a’success_a fireman 
must be ‘“‘Light on Coal.” He must keep his fire in’ good con- 
dition, and prevent as far as possible, the smoke nuisance. 
To do this, he should know how coal burns, how smoke is formed 
and the proper burning of fuel to obtain the best results. He 
can learn this, and more too, from Barr’s ‘‘Combination of Coal.’’ 
It is an absolute authority on all questions relating to the Firing 
of a Locomotive. Nearly 350 pages, fully illustrated. $1.00 


LINK MOTIONS, VALVES AND VALVE SETTING. By 
Frep H. Corvin, Associate Editor of ‘American Machinist.” 
A handy book that clears up the mysteries of valve setting. 
Shows the different valve gears in use, how they work, and why. 
Piston and slide valves of different types are illustrated and 
explained. A book that every railroad man in the motive- 
power department ought to have. Fully illustrated. 60 cents. 


LOCOMOTIVE BOILER CONSTRUCTION. By Frank 
A. Kurinuans. The only book showing how locomotive 
boilers are built in modern shops. Shows all types of boilers 
used; gives details of construction; practical facts, such as 
life of riveting punches and dies, work done per day, allowance 
for bending and flanging sheets and other data that means dol- 
lars to any railroad man. 421 pages, 334 illustrations. Six 
folding plates. $3.00 


LOCOMOTIVE BREAKDOWNS AND THEIR REM- 
EDIES. By Geo. L. Fowier. Revised by Wm. W. Wood, 
Air-Brake Instructor. Just issued 1910 Revised pocket edition. 
It is out of the question to try and tell you about every subject 
that is covered in this pocket edition of Locomotive Breakdowns. 
Just imagine all the common troubles that an engineer may ex- 
pect to happen some time, and then add all of the unexpected 
ones, troubles that could occur, but that you had never thought 
about, and you will find that they are all treated with the very 
best methods of repair. Walschaert Locomotive Valve Gear 
Troubles, Electric Headlight Troubles, as well as Questions and 
Answers on the Air Brake are all included. 2094 pages. Fully 
illustrated. $1.00 


LOCOMOTIVE CATECHISM. By Rosert GrRIMsHAwW. 
27th revised and enlarged edition. This may well be called an 
encyclopedia of the locomotive. Contains over 4,000 examina- 
tion questions with their answers, including among them those 
asked at the First, Second and Third year’s Examinations. 
825 pages, 437 illustrations and 3 folding plates. $2.50 
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NEW ¥ORK AIR-BRAKE CATECHISM. By Rosert 
H. BtackaLy. This is a complete treatise on the New York 
Air-Brake and Air-Signalling Apparatus, giving a detailed de- 
scription of all the parts, their operation, troubles, and the 
methods of locating and remedying the same. 200 pages, fully 
illustrated. $1.00 


POCKET-RAILROAD DICTIONARY AND VADE ME- 
CUM. By Frep H. Corvin, Associate Editor ‘‘ American 
Machinist.” Different from any book you ever saw. Gives clear 
and concise information on just the points you are interested in. 
It’s really a pocket dictionary, fully illustrated, and so arranged 
that you can find just what you want in a second without an 
index. Whether you are interested in Axles or Acetylene; Com- 
pounds or Counter Balancing; Rails or Reducing Valves; Tires 
or Turntables, you’ll find them in this little book. It’s very 
complete. Flexible cloth cover, 200 pages. $1.00 


TRAIN RULES AND DESPATCHING. ByH.A. Datsy. 
Contains the standard code for both single and double track and 
explains how trains are handled under all conditions. Gives all 
signals in colors, is illustrated wherever necessary, and the 
most complete book in print on this important subject. Bound 
in fine sea! flexible leather. 221 pages. $1.50 


WALSCHAERT LOCOMOTIVE VALVE GEAR. By 
Wm. W. Woop. If you would thoroughly understand the 
Walschaert Valve Gear, you should possess a copy of this book. 
The anthor divides the subject into four divisions, as follows: 
I. Analysis of the gear. II. Designing and erecting of the gear. 
III. Advantages of the gear. IV. Questions and answers re- 
lating to the Walschaert Valve Gear. This book is specially valu- 
able to those preparing for promotion. Nearly 2co pages. $1.50 


WESTINGHOUSE E T AIR-BRAKE INSTRUCTION 
POCKET BOOK CATECHISM. By Wm. W. Woon, Air-Brake 
Instructor. A practical work containing examination questions 
and answers on the E T Equipment. Covering what the E T 
Brake is. How it should be operated. What to do when de- 
fective. Not a question can be asked of the engineman up for 
promotion on either the No. 5 or the No. 6 E T equipment that 
is not asked and answered in the book. If vou want to thor- 
oughly understand the E T equipment get a copy of this book. 
It covers every detail. Makes Air-Brake troubles and examina- 
tions easy. Fully illustrated with colored plates, showing 
various pressures. $2.00 


MACHINE SHOP PRACTICE 


AMERICAN TOOL MAKING AND INTERCHANGE- 
ABLE MANUFACTURING. By J. V. WoopwortH. A 
practical treatise on the designing, constructing, use, and in- 
stallation of tools, jigs, fixtures, devices, special appliances, 
sheet-metal working processes, automatic mechanisms, and 
labor-saving contrivances; together with their use in the lathe 
milling machine, turret lathe, screw machine, boring mill, power 
press, drill, subpress, drop hammer, etc., for the working of 
metals, the production of interchangeable machine parts, and 
the manufacture of repetition articles of metal. 560 pages, 
690. illustrations. $4.00 
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HENLEY’S ENCYCLOPEDIA OF PRACTICAL EN- 
GINEERING AND ALLIED TRADES. Edited by Josrepx 
G. Horner. A.M.I.Mech.I. This work covers the entire prac- 
tice of Civil and Mechanical Engineering. The best known ex- 
perts in all branches of engineering have contributed to these 
volumes. The Cyclopedia is admirably well adapted to the needs 
of the beginner and the self-taught practical man, as well as the 
mechanical engineer, designer, draftsman, shop superintendent, 
foreman aud machinist. 


It is a modern treatise in five volumes. Handsomely bound 
in Half Morocco, each volume containing nearly soo pages, with 
thousands of illustrations, including diagrammatic and sectional 
drawings with full explanatory details. $25.00 for the com- 
plete set of five volumes, $6.00 per volume, when ordered singly. 


MACHINE SHOP ARITHMETIC. By Co.ivin-CHENEY. 
Most popular book for shop men. Shows how all shop problems 
are worked out and ‘‘why.”’ Includes change gears for cutting 
any threads; drills, taps, shink and force fits; metrigé system 
of measurements and threads. Used by all classes of mecharics 
and for instruction of Y. M. C. A. and other schools. Fiith 
edition. 131 pages. 50 cents 


MECHANICAL MOVEMENTS, POWERS, AND DE- 
VICES. By Garpner D. Hiscox. This is a collection of 1890 
engravings of different mechanical motions and appliances, ac- 
companied by appropriate text, making it a book of great value 
to the inventor, the draftsman, and to all readers with mechanical 
tastes. The book is divided into eighteen sections or chapters 
in which the subject matter is classified under the following 
heads: Mechanical Powers, Transmission of Power, Measurement 
of Power, Steam Power, Air Power Appliances, Electric Power 
and Construction, Navigation and Roads, Gearing, Motion and 
Devices, Controlling Motion, Horological, Mining, Mill and 
Factory Appliances, Construction and Devices, Drafting Devices, 
Miscellaneous Devices, etc. 11th edition. 400 octavo pages. 

$2.50 


MECHANICAL APPLIANCES, MECHANICAL MOVE- 
MENTS AND NOVELTIES OF CONSTRUCTION. By 
GaRDNER D. Hiscox. This is a supplementary volume to the 
one upon mechanical movements. Unlike the first volume, 
which is more elementary in character, this volume contains 
illustrations and descriptions of many combinations of motions 
and of mechanical devices and appliances found in different lines 
of Machinery. Each device being shown by a line drawing with 
a description showing its working parts and the method of opera. 
tion. From the multitude of devices described, and illustrated, 
might be mentioned, in passing, such items as conveyors and 
elevators, Prony brakes, thermometers, various types of boilers, 
solar engines, oil-fuel burners, condensers, evaporators, Corliss 
and other valve gears, governors, gas engines, water motors of 
various descriptions, air ships, motors and dynamos, automobile 
and motor bicycles, railway block signals, car couples, link and 
gear motions, ball bearings, breech block mechanism for heavy 
guns, and a large accumulation of others of equal importance 
1,000 specially made engravings. 396 octavo pages. $2.50 


SPECIAL OFFER These two volumes sell for $2.50 each, 


but when the two volumes are ordered 
at one time from us, we send them prepaid to any address in the 
world, on receipt of $4.00. You save $1 by ordering the two 
volumes of Mechanical Movements at one time. 
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. MODERN MACHINE SHOP CONSTRUCTION, EQUIP- 
MENT AND MANAGEMENT. By Oscar E. PERRIGO. 
The only work published that describes the Modern Machine 
Shop or Manufacturing Plant from the time the grass is growing 
on the site intended for it until the finished product is shipped. 
Just the book needed by those contemplating the erection of 
modern shop buildings, the rebuilding and reorganization of old 
ones, or the introduction of Modern Shop Methods, Time and 
Cost Systems. It is a book written and illustrated by a prac- 
tical shop man for practical shop men who are too busy to read 
theories and want facts. It is the most complete all-around book 
of its kind ever published. 400 large quarto pages, 225 original 
and specially-made illustrations. $5.00 


MODERN MACHINE SHOP TOOLS; THEIR CON- 
STRUCTION, OPERATION, AND MANIPULATION. By 
W. H. VanpERvoort. A work of 555 pages and 673 illustra- 
tions, describing in every detail the construction, operation, and 
manipulation of both Hand and Machine Tools. Includes 
chapters on filing, fitting, and scraping surfaces; on drills, ream- 
ers, taps, and dies; the lathe and its tools; planers, shapers, 
and their tools; milling machines and cutters; gear cutters and 
gearcutting; drilling machines and drill work; grinding ma- 
chines and their work; hardening and tempering; gearing, 
belting and transmission machinery; useful data and tables. 

$4.00 


THE MODERN MACHINIST. By JounT. UsHer. This 
book might be called a compendium of shop methods, showing a 
variety of special tools and appliances which will give new ideas 
to many mechanics from the superintendent down to the man 
atthe bench. It will be founda valuable addition to any machin- 
ist’s library and should be consulted whenever a new or difficult 
job is to be done, whether it is boring, milling, turning, or plan- 
ing, as they are all treated in a practical manner. Fifth edition. 
320 pages, 250 illustrations. $2.50 


MODERN MECHANISM. Edited by PARK Benjamin. A 
practical treatise on machines motors and the transmission of 
power, being a complete work and a supplementary volume to 
Appleton’s Cyclopedia of Applied Mechanics. Deals solely with 
the principal and most useful advances of the past few years. 
959 pages containing over 1,000 illustrations; bound in half 
morocco. $4.00 


MODERN MILLING MACHINES: THEIR DESIGN, 
CONSTRUCTION AND OPERATION. By Joseru G. 
Horner. This book describes and illustrates the Milling Ma- 
chine and its work in such a plain, clear, and forceful manner, 
and illustrates the subject so clearly and completely, that the 
up-to-date machinist, student, or mechanical engineer can not 
afford to do without the valuable information which it contains. 
It describes not only the early machines of this class, but notes 
their gradual development into the splendid machines of the 
present day, giving the design and construction of the various 
types, forms, and special features produced by prominent 
manufacturers, American and foreign. 304 pages, 300 illustra- 
tions. $4.00 


‘“SHOP KINKS.” By Rosert GrimsHaw. This shows 
special methods of doing work of various kinds, and reducing 
cost of production. Has hints and kinks from some of the largest 
shops in this country and Europe. You are almost sure to find 
some that apply to your work, andinsucha way as to save time 
and trouble. 400 pages. Fourth edition. $2.50 
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TOOLS FOR MACHINISTS AND WOOD WORKERS, 
INCLUDING INSTRUMENTS OF MEASUREMENT. By 
JosepH G. Horner. A practical treatise of 340 pages, fully 
illustrated and comprising a general description and classifica- 
tion of cutting tools and tool angles, allied cutting tools for 
machinists and woodworkers; shearing tools; scraping tools; 
saws; milling cutters; drilling and boring tools; taps and dies; 
punches and hammers; and the hardening, tempering and 
grinding of these tools. Tools for measuring and testing work, 
including standards of measurement; surface plates; levels; 
surface gauges; dividers; calipers; verniers; micrometers; 
snap, cylindrical and limit gauges; screw thread, wire and 
reference gauges, indicators, templets, etc. $3.50 


MANUAL TRAINING 


ECONOMICS OF MANUAL TRAINING, y Louis 
RouiLuion. The only book that gives just the ixformation 
needed by all interested in manual training, regarding buildings, 
equipment and supplies. Shows exactly what is needed for all 
grades of the wo. « from the Kindergarten to the High and Nor- 
mal School. Gives itemized lists of everything needed and tells 
just what it ought to cost. Also shows where to buy supplies. 


$1.50 
MARINE ENGINEERING 


MARINE ENGINES AND BOILERS, THEIR DESIGN 
AND CONSTRUCTION. By Dr. G. Bauer, Lesuiz S. 
Rosertson, and §. Bryan Donkin. This work is clearly 
written, thoroughly systematic, theoretically sound; while the 
character of its plans, drawings, tables, and statistics is without 
reproach. The illustrations are careful reproductions from 
actual working drawings, with some well-executed photographic 
views of completed engines and boilers. $9.00 net 


MINING 


FORE DEPOSITS OF SOUTH AFRICA WITH A 
CHAPTER ON HINTS TO PROSPECTORS. By J. P. Joun- 
son. This book gives a condensed account of the ore-deposits 
at present known in South Africa. It is also intended as a guide 
to the prospector. Only an elementary knowledge of geology 
and some mining experience are necessary in order to under- 
stand this work. With these qualifications, it will materially 
assist one in his search for metalliferous mineral occurrences 
and, so far as simple ores are concerned, should enable one to 
form some idea of the possibilities of any they may find. 

Among the chapters given are: Titaniferous and Chromif- 
erous Iron Oxides—Nickel—Copper—Cobalt—Tin—Molyb- 
denum—Tungsten—Lead—Mercury—Antimony—Iron—Hints 
to Prospectors. Illustrated. $2.00 


PRACTICAL COAL MINING. By T. H.Cocxrn. An im- 
portant work, containing 428 pages and 213 illustrations, com- 
plete with practical details, which will intuitively impart to the 
reader, not only a general knowledge of the principles of coal 
mining, but also considerable insight into allied subjects. The 
treatise is positively up to date in every instance, and should 
be in the hands of every colliery engineer, geologist, mine 
operator, superintendent, foreman, and all others who are in- 
terested in or connected with the industry. $2.50 
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PHYSICS AND CHEMISTRY OF MINING. By T. 18t, 
Byrom. A practical work for the use of all preparing for ex- 
aminations in mining or qualifying for colliery managers’ cer- 
tificates. The aim of the author in this excellent book is to place 
clearly before the reader useful and authoritative data which 
will render him valuable assistance in his studies. The only work 
of its kind published. The information incorporated in it will 
prove of the greatest practical utility to students, mining en- 
gineers, colliery managers, and all others who are specially in- 
terested in the present-day treatment of mining problems. 160 
pages. Illustrated. $2.00 

MISCELLANEOUS 


BRONZES. Henley’s Twentieth Century Receipt Book con- 
tains many practical formulas on bronze casting, imitation 
bronze, bronze polishes, renovation of bronze. See page 24 for 
full description of this book. $3.00 


EMINENT ENGINEERS. By Dwicut Gopparp. Every- 
one who appreciates the effect of such great inventions as the 
Steam Engine, Steamboat, Locomotive, Sewing Machine, Steel 
Working, and other fundamental discoveries, is interested in 
knowing a little about the men who made them and their achieve- 
ments, 

Mr. Goddard has selected thirty-two of the world’s engineers 
who have contributed most largely to the advancement of our 
civilization by mechanical means, giving only such facts as are of 
general interest and in a way which appeals to all, whether 
mechanics or not. 280 pages, 35 illustrations. $1.50 


LAWS OF BUSINESS, By THeopHitus Parsons, LL.D. 
The Best Book for Business Men ever Published. Treats clearly 
of Contracts, Sales, Notes, Bills of Exchange, Agency, Agree- 
ment, Stoppage in Transitu, Consideration, Limitations, Leases, 
Partnership, Executors, Interest, Hotel Keepers, Fire and Life 
insurance, Collections, Bonds, Frauds, Receipts, Patents, Deeds, 
Mortgages, Liens, Assignments, Minors, Married Women, Arbi- 
tration, Guardians, Wills, etc. Three Hundred Approved Forms 
are given. Every Business Man should have a copy of this book 
for ready reference. The book is bound in full sheep, and Con- 
tains 864 Octavo Pages. Our special price. 3. 


PATTERN MAKING 


PRACTICAL PATTERN MAKING, By F. W. Barrows. 
This is a very complete and entirely practical treatise on the 
subject of pattern making, illustrating pattern work in wood and 
metal. From its pages you are taught just what you should 
know about pattern making. It contains a detailed description 
of the materials used by pattern makers, also the tools, both 
those for hand use, and the more interesting machine tools; hav- 
ing complete chapters on The Band Saw, The Buzz Saw, and The 
Lathe. Individual patterns of many different kinds are fully 
illustrated and described, and the mounting of metal patterns on 
plates for molding machines is included. $2.00 


PERFUMERY 


HENLEY’S TWENTIETH CENTURY BOOK OF RE- 
CEIPTS, FORMULAS AND PROCESSES. Edited by G. D. 
Hiscox. The most’ valuable Techno-Chemical Receipt Book 
published. Contains over 10,000 practical Receipts many of 
which will prove of special value to the perfumer, a mine of in- 
formation, up to date in every respect. Cloth, $3.00; half 
morocco. See page 24 for full description of this book. $4.00 
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PERFUMES AND THEIR PREPARATION. ByG. W. 
Asxinson, Perfumer. A comprehensive treatise, in which 
there has been nothing omitted that could be of value to the 
Perfumer. Complete directions for making handkerchief per- 
fumes, smelling-salts, sachets, fumigating pastilles; preparations 
for the care of the skin, the mouth, the hair, cosmetics, hair dyes 
and other toilet articles are given, also a detailed description 
of aromatic substances; their nature, tests of purity, and 
wholesale manufacture. A book of general, as well as profes- 
sional interest, meeting the wants not only of the druggist and 
perfume manufacturer, but also of the general public. Third 
edition. 312 pages. Illustrated. $3.00 


PLUMBING 


MODERN PLUMBING ILLUSTRATED. By R. M. 
Starsuck. The author of this book, Mr. R. M. Starbtick, is one 
of the leading authorities on plumbing in the United States. The 
book represents the highest standard of plumbing work. It has 
been adopted and used as a reference book by the United States 
Government, in its sanitary work in Cuba, Porto Rico and the 
Philippines, and by the principal Boards of Health of the United 
States and Canada. 


It gives Connections, Sizes and Working Data for All Fixtures 
and Groups of Fixtures. It is helpful to the Master Plumber in 
Demonstrating to his customers and in figuring work. It gives 
the Mechanic and Student quick and easy Access to the best 
Modern Plumbing Practice. Suggestions for Estimating Plumb- 
ing Construction are contained in its pages. This book repre- 
sents, in a word, the latest and best up-to-date practice, and 
shoula be in the hands of every architect, sanitary engineer 
and plumber who wishes to keep himself up to the minute on this 
important feature of construction. 400 octavo pages, fully 
illustrated by 55 full-page engravings. $4.00 


RUBBER 


HENLEY’S TWENTIETH CENTURY BOOK OF RE- 
CEIPTS, FORMULAS AND PROCESSES. Edited by Garp- 
NER D. Hiscox. Contains upward of 10,000 practical receipts, 
including among them formulas on artificial rubber, See page 
24 for full description of this book. $3.00 


RUBBER HAND STAMPS AND THE MANIPULATION 
OF INDIA RUBBER. By T. O’Conor SLtoane. This book 
gives full details on all points, treating in a concise and simple 
manner the elements of nearly everything it is necessary to under- 
stand for a commencement in any branch of the India Rubber 
Manufacture. The making of all kinds of Rubber Hand Stamps, 
Small Articles of India Rubber, U. S. Government Composi- 
tion, Dating Hand Stamps, the Manipulation of Sheet Rubber, 
Toy Balloons, India Rubber Solutions, Cements, Blackings, 
Renovating Varnish, and Treatment for India Rubber Shoes, 
etc.; the Hektograph Stamp Inks, and Miscellaneous Notes, 
with a Short Account of the Discovery, Collection, and Manufac- 
ture of India Rubber are set forth in a manner designed to be 
readily understood, the explanations being plain and simple. 
Second edition. 144 pages. Illustrated, $1.00 
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SAWS 


SAW FILING AND MANAGEMENT OF SAWS. By 
RoBertT GrimsHaw. A practical hand book on filing, gumming, 
swaging, hammering, and the brazing of band saws, the speed, 
work, and power to run circular saws, etc. A handy book for 
those who have charge of saws, or for those mechanics who do 
their own filing, as it deals with the proper shape and pitches of 
saw teeth of all kinds and gives many useful hints and rules for 
gumming, setting, and filing, and is a practical aid to those who 
use saws for any purpose. New edition, revised and enlarged. 
Illustrated. $1.00 


SCREW CUTTING 


THREADS AND THREAD CUTTING. By Corvin and 
STABEL. This clears up many of the mysteries of thread- 
cutting, such as double and triple threads, internal threads, catch- 
ing threads, use of hobs, etc. Contains a lot of useful hints and 
several tables. 25 cents 


SHEET METAL WORK 


DIES, THEIR CONSTRUCTION AND USE FOR THE 
MODERN WORKING OF SHEET METALS. Bye J. Ve 
WoopwortH. A new book by a practical man, for those who 
wish to know the latest practice in the working of sheet metals. 
It shows how dies are designed, made and used, and those who 
are engaged in this line of work can secure many valuable 
suggestions. $3.00 


PUNCHES, DIES AND TOOLS FOR MANUFACTUR- 
ING IN PRESSES. By J. V. WoopwortH. A work of 500 
pages and illustrated by nearly 7oo engravings, being an en- 
cyclopedia of die-making, punch-making, die sinking, sheet- 
metal working, and making of special tools, subpresses, devices 
and mechanical combinations for punching, cutting, bending, 
forming, piercing, drawing, compressing, and assembling sheet- 
metal parts and also articles of other materials in machine tools. 

$4.00 


STEAM ENGINEERING 


AMERICAN STATIONARY ENGINEERING. By W. 
E. Crane. A new book by a well-known author. Begins at 
the boiler room and takes in the whole power plant. Contains 
the result of years of practical experience in all sorts of engine 
rooms and gives exact information that cannot be found else- 
where. It’s plain enough for practical men and yet of value to 
those high in the profession. Has a complete examination for a 
license. $2.00 


* BOILER ROOM CHART. By Geo. L. Fowrer. A Chart 
—size 14 x28 inches—showing in isometric perspective the 
mechanisms belonging in a modern boiler room. Water tube 
boilers, ordinary grates and mechanical stokers, feed water 
heaters and pumps comprise the equipment. The various parts 
are shown broken or removed, so that the internal construction 
is fully illustrated. Each part is given a reference number, and 
these, with the corresponding name, are given in a glossary 
printed at the sides. This chart is really a dictionary of the 
boiler room—the names of more than 200 parts being given. 
It is educational—worth many times its cost, * 25 cents 
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ENGINE RUNNER’S CATECHISM. By Rozsert Grim- 
sHAw. Tells how to erect, adjust, and run the principal steam 
engines in use in the United States. The work is of a handy 
size for the pocket. To young engineers this catechism will be 
of great value, especially to those who may be preparing to go 
forward to be examined for certificates of competency; and 
to engineers generally it will be of no little service as they will 
find in this volume more really practical and useful information 
than is to be found anywhere else within a like compass. 387 
pages. Sixth edition. : 


ENGINE TESTS AND BOILER EFFICIENCIES. By 
J. Bucuetti. This work fully describes and illustrates the 
method of testing the power of steam engines, turbine and 
explosive motors. The properties of steam and the evapora- 
tive power of fuels. Combustion of fuel and chimney draft; 
with formulas explained or practically computed. 255 pages, 
179 illustrations. / $3.00 


HORSE POWER CHART. Shows the horse power of any 
stationary engine without calculation. No matter what the 
cylinder diameter or stroke; the steam pressure or cut-off; the 
revolutions, or whether condensing or non-condensing, it’s all 
there. Easy to use, accurate, and saves time and calculations. 
Especially useful to engineers and designers. 50 cents 


MODERN STEAM ENGINEERING IN THEORY AND 
PRACTICE. By GarpNer D. Hiscox. This is a complete and 
practical work issued for Stationary Engineers and Firemen 
dealing with the care and management of Boilers, Engines, 
Pumps, Superheated Steam, Refrigerating Machinery, Dyna- 
mos, Motors, Elevators, Air Compressors, and all other branches 
with which the modern Engineer must be familiar. Nearly 
200 Questions with their Answers on Steam and Electrical 
Engineering, likely to be asked by the Examining Board, are 
included. 487 pages, 405 engravings. $3.00 


STEAM ENGINE CATECHISM. By RosertTGRIMSHAW. 
This volume of 413 pages is not only a catechism on the question 
and answer principle; but it contains formulas and worked-out 
answers for all the Steam problems that appertain to the opera- 
tion and management of the Steam Engine. Illustrations of 
various valves and valve gear with their principles of operation 
are given. 34 tables that are indispensable to every engineer and 
fireman that wishes to be progressive and is ambitious to become 
master of his calling are within its pages. It is a most valuable 
instructor in the service of Steam Engineering. Leading en- 
gineers have recommended it as a valuable educator for the be- 
ginner as well as a reference book for the engineer. Sixteenth 
edition. $2.00 


STEAM ENGINEER’S ARITHMETIC. By Cotvin- 
CHENEY. A practical pocket book for the Steam Engineer. 
Shows how to work the problems of the engine room and shows 
““why.’’ Tells how to figure horse-power of engines and boilers; 
area of boilers; has tables of areas and circumferences; steam 
tables; has a dictionary of engineering terms. Puts you onto 
all of the little kinks in figuring whatever there is to figure 
around a power plant. Tells you about the heat unit; absolute 
zero; adiabatic expansion; duty of engines; factor of safety; 
and _1,oor other things; and everything is plain and simple— 
not the hardest way to figure, but the easiest. 50 cents 
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STEAM HEATING AND VENTILATION 


PRACTICAL STEAM, HOT-WATER HEATING AND 
VENTILATION. By A. G. Kinc. This book is the standard 
and latest work published on the subject and has been prepared 
for the use of all engaged in the business of steam, hot-water 
heating and ventilation. It is an original and exhaustive work. 
Tells how to get heating contracts, how to install heating and 
ventilating apparatus, the best business methods to be used, with 
“Tricks of the Trade’’ for shop use. Rules and data for esti- 
mating radiation and cost and such tables and information as 
make it an indispensable work for everyone interested in steam, 
hot-water heating and ventilation. It describes all the principal 
systems of steam, hot-water, vacuum, vapor and vacuum- 
vapor heating, together with the new accelerated systems of 
hot-water circulation, including chapters on up-to-date methods 
of ventilation and the fan or blower system of heating and venti- 
lation. 

You should secure a copy of this book, as each chapter con- 
tains a mine of practical information. 367 pages, 300 detailed 
engravings. $3.00 


STEAM PIPES) 


STEAM PIPES: THEIR DESIGN AND CONSTRUC- 
TION. By Wn. H.Boortn. The work is well illustrated in regard 
to pipe joints, expansion offsets, flexible joints, and self-contained 
sliding joints for taking up the expansion of long pipes. In fact, 
the chapters on the flow of Steam and expansion of pipes are most 
valuable to all steam fitters and users. The pressure strength of 
pipes and method of hanging them is well treated and illustrated. 
Valves and by-passes are fully illustrated and described, as are 
also flange joints and their proper proportions. Exhaust heads 
and separators. One of the most valuable.chapters is that on 
superheated steam and the saving of steam by insulation with 
the various kinds of felting and other materials, with comparison 
tables of the loss of heat in thermal units from naked and felted 
steam pipes. Contains 187 pages, $2.00 


STEEL 


AMERICAN STEEL WORKER. By E. R. MarxkuHam. 
The standard work on hardening, tempering and annealing steel 
of all kinds. A practical book for the machinist, tool maker or 
superintendent. Shows just how to secure best results in any 
case that comes along. How to make and use furnaces and case 
harden; how to handle high-speed steel and how to temper for all 
classes of work. $2.50 


HARDENING, TEMPERING, ANNEALING, AND 
FORGING OF STEEL. By J. V. WoopwortH. A new book 
containing special directions for the successful hardening and 
tempering of all steel tools. Milling cutters, taps, thread dies, 
reamers, both solid and shell, hollow mills, punches and dies, 
and all kinds of sheet-metal working tools, shear blades, saws, 
fine cutlery and metal-cutting tools of all descriptions, as well 
as for all implements of steel both large and small, the simplest, 
and most satisfactory hardening and tempering processes are 
presented. The uses to which the leading brands of steel may be 
adapted are concisely presented, and their treatment for work- 
ing under different conditions explained, as are also the special 
methods for the hardening and tempering of special brands. 
320 pages, 250 illustrations. $2.50 


22 


HENLEY’S TWENTIETH CENTURY BOOK OF RE- 
CEIPTS, FORMULAS AND PROCESSES. Edited by Garp- 
NER D. Hiscox. The most valuable techno-chemical Receipt 
book published, giving, among other practical receipts, methods 
of annealing, coloring, tempering, welding, plating, polishing 
and cleaning steel. See page 24 for full description of this book. 

$3.00 


WATCH MAKING 


HENLEY’S TWENTIETH CENTURY BOOK OF RE- 
CEIPTS, FORMULAS AND PROCESSES. Edited by 
GarRDNER D. Hiscox. Contains upwards of 10,000 practical 
formulas including many watchmakers’ formulas. $3.00 


WATCHMAKER’S HANDBOOK. By Craupius SAuNIER. 
No work issued can compare with this book for clearness and 
completeness. It contains 498 pages and is intended as a work- 
shop companion for those engaged in Watchmaking and allied 
Mechanical Arts. Nearly 250 engravings and fourteen plates 
are included. $3.00 


WIRELESS TELEPHONES 


WIRELESS TELEPHONES AND HOW THEY WORK. 
By JAMES ERSKINE-MurRRAY. This work is free from elaborate 
details and aims at giving a clear survey of the way in which 
Wireless Telephones work. Itis intended for amateur workers 
and for those whose knowledge of Electricity is slight. Chap- 
ters contained: How We Hear—Historical—The Conversion of 
Sound into Electric Waves—Wireless Transmission—The Pro- 
duction of Alternating Currents of High Frequency—How the 
Electric Waves are Radiated and Received—The Receiving 
Instruments—Detectors—Achievements and Expectations— 
Glossary of Technical Words. Cloth. $1.00 
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Henley’s Twentieth Century 


Book of 
Recipes, Formulas 
and Processes 


— Edited by GARDNER D. HISCOX, M.E. 


SG 


Price $3.00 Cloth Binding $4.00 Half Morocco Binding 


Contains over 10,000 Selected Scientific, Chemical, 


Technological and Practical Recipes and 


Processes, including Hundreds of 
So-Called Trade Secrets 


for Every Business 


HIS book of 800 pages is the most complete Book of 

Recipes ever published, giving thousands of recipes 

for the manufacture of valuable articles for every-day 
use. Hints, Helps, Practical Ideas and Secret Processes 
are revealed within its pages. It covers every branch of 
the useful arts and tells thousands of ways of making 
money and is just the book everyone should have at his 
command, 

The pages are filled with matters of intense interest and 
immeasurable practical value to the Photographer, the 
Perfumer, the Painter, the Manufacturer of Glues, Pastes, 
Cements and Mucilages, the Physician, the Druggist, the 
Electrician, the Brewer, the Engineer, the Foundryman, 
the Machinist, the Potter, the Tanner, the Confectioner, 
the Chiropodist, the Manufacturer of Chemical Novelties 
and Toilet Preparations, the Dyer, the Electroplater, 
the Enameler, the Engraver, the Provisioner, the Glass 
Worker, the Goldbeater, the Watchmaker and Jeweler, 
the Ink Manufacturer, the Optician, the Farmer, the Dairy- 
man, the Paper Maker, the Metal Worker, the Soap Maker, 
the Veterinary Surgeon, and the Technologist in general. 

A book to which. you may turn with confidence that you 
will find what you are looking for. A mine of informa- 
tion up-to-date in every respect. Contains an immense 
number of formulas that every oneought to have that are 
not found in any other work, ; 
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